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I INTRODUCTION

Nitroaromatics, such as 1,3-dinitrobenzene (DNB), 1,3,5-trinitrobenzene (TNB),
and N-methyl-N,2,4,6-tetranitroaniline (tetryl), have been detected as environmental
contaminants of groundwater and soil near production sites and in some instances at
military test grounds. TNB is formed during the nitration step of TNT synthesis as a
result of oxidation of methyl groups. Although the complete mechanism of TNB
formation during TNT photolysis is unknown, it has been suggested that it is produced
by decarboxylation of 2,4,6-trinitrobenzaldehyde, a major TNT photoproduct (Burlinson,
1980). It is also found in aquatic systems and surface soils as a by-product of photolysis
of TNT. DNB and TNB are not easily biodegradable, persist in the environment,
eventually leach out, and contaminate groundwater near waste disposal sites. Tetryl is
an explosive that has been in use, largely for military purposes, since 1906.
Wastewaters and soil at the original production sites and other plants devoted to
munitions assembly, contain large quantities of these compounds (Walsh and Jenkins,
1992).

Toxicity data on these compounds are limited. The oral LD50 of DNB, TNB and
tetryl were 59 mg/kg, 284 mg/kg and greater than 5 g/kg, respectively, in rats for
combined sexes. TNB and tetryl were not toxic at 2 g/kg when applied to rabbit skin for
24 hours. However, the dermal LD5o of DNB was 1.99 g/kg for combined sexee of
rabbits. None of these compounds produced skin irritation but positive (DNB) and
severe (TNB, tetryl) eye irritation potentials in rabbits were noted. The sensitization
tests showed that DNB and tetryl are not skin sensitizers while TNB caused mild allergic
reaction in guinea pigs (Fitzgerald et. al., 1992 a,b,c). Some of the toxicological effects
of DNB are: formation of methemoglobin, testicular degeneration and reproductive
failure, weight loss and anemia in hamsters, rats and mice. Neurological and
hematological disorders have also been reported in dogs. DNB is toxic to humans; the
estimated lethal dose range is 5-50 mg/kg. It is readily absorbed through the skin (Von
Burg, 1989). Tetryl was observed to be a powerful skin sensitizer in ammunition plant
workers. Dermatitis, liver atrophy, spleen effects, headaches, weight loss and
respiratory irritation were reported following tetryl exposure (U.S. EPA, 1990).
Atmospheric concentration of 1.5 mg/m 3 or below did not produce systemic poisoning in
persons working with tetryl. DNB, TNB, and tetryl have been shown to be genotoxic in
the Samonella mutagenesis assay (McGregor et. al., 1989). TNB has also been shown
to form adducts of blood proteins and tissue DNA in rats (Reddy et. al., 1991).

I Obiective of the Study

This study was conducted in order to evaluate the toxicity of TNB when
administered in the diet for 90 days and to provide data to select doses for a 2 year
chronic study.

I
I•
I
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MATERIALS AND METHODS I
Test Material Preparation

1,3,5-Trinitrobenzene powder (CAS #99-35-4) was prepared by Dr. W. Koppes
at the Naval Surface Warfare Center and determined to be 99.83% pure which was
confirmed by the U.S. Army Biomedical Research and Development Laboratory and
the U.S. EPA. Analysis by HPLC revealed no detectable impurities. Certified
powdered Purina Laboratory Chow 5002 was purchased (Ralston-Purina Co., St.
Louis, MO) and stored at 40C until used. TNB diets were prepared weekly. First, I
1.2 g of TNB was added to 50 g of powdered diet in a mortar and thoroughly ground
with a pestle. Afterwards 200 g of the diet was added and mixed for 15 minutes
followed by 550 g and mixed for an additional 15 minutes. Finally, the remaining I
diet (700 g) was added and mixed for 30 minutes in a mechanical mixer (Kitchen
Aid, St. Joseph, Ml)) for uniform distribution of TNB in the diet. This was verified by
determining the TNB concentration in the diet, taken from each of the 1 kg mixtures,
by quantitative analysis done by HPLC. The premixed diet (0.8 g/kg) was further
diluted with fresh powdered diet to obtain the desired TNB concentration in the
lower dose groups. The diet feeders were refilled twice a week and changed
weekly.

Analyses of the TNB-feed mixtures were carried out on acetone extracts of the
mixtures, utilizing a Waters 600E chromatography system (Waters, Milford, MA), I
equipped with a 490E programmable multiwavelength detector, operating at 254
nm. The entire chromatography system was interfaced with a Berthold HPLC
computer program, Version 1.65 (Berthold, Nashua, NH). The TN8 was eluted
from a Zorbax C-8 column (9.4 mm x 25 cm) (MAC-DOD Analytical, Chadds Ford,
PA) with a water-methanol gradient, at a flow rate of 3 mVmin. The gradient had an
initial condition of 20% methanol which was increased in a linear fashion from 20% I
to 50% in 15 minutes and then to 65% in 25 minutes, and finally to 100% in 10
minutes. The column was washed for an additional 5 minutes and brought back to
20% methanol by reverse gradient and equilibrated for an additional 10 minutes at U
initial conditions before the next sample was injected. Working standards were
prepared in Burdick and Jackson HPLC grade high purity methanol (Baxter, Obetz,
OH). Analytical data of these mixtures is presented in Appendix I.

Animals and Maintenance

Male and female Fischer 344 rats, confirmed free of viral antibodies, bacteria
and parasites, were obtained from Charles River Laboratories, Kingston, New York.
The animals, 7-8 weeks old and weighing approximately 120-130 g when 3
delivered, were held for 1 week in quarantine prior to initiation of treatment. The
animals were housed in a temperature (20-220C) and humidity (40-60%) controlled
room on a 12:12 hour light:dark cycle. For the study, they were housed individually
in polycarbonate cages and water was administered ad libitum. Anima!
identification was done using electronic implants (Bio Medic, Maywood, NJ) with the
rats assigned to control and treatment groups according to a computer-generated
set of random numbers. The weight variation of the animals of each sex used did
not exceed ± 2 s.d. of the mean weight at the time of delivery. The cages were
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I identified with a color-coded identification card indicating the animal and treatment
group. All aspects of the study were conducted in compliance with the guidelines of
the American Association for Accreditation of Laboratory Animal Care.

All rats were observed twice daily for physiological and behavioral responses
as well as for mortd.Iity or morbidity. Food and water consumption were recordedtwice weekly. Body weights were taken prior to the start of the study, once weekly
during the study and at the final sacrifice.

I Experiment Design
Diet

Concentration Target Dose
Gro•J No. of Anirnals sex m TNBAa mar/ka b. w./day

1 10 F 0 0
2 10 F 800 60
3 10 F 400 30
4 10 F 66.67 5
5 10 M 0 0
6 10 M 800 60
7 10 M 400 30
8 10 M 66.67 5

I Hematology and Clinical Chemistry

Hematology and clinical chemistry analyses were done on days 45 and 90.

Hematology parameters were assessed using a Serono-Baker Hematology Analyzer,
Model 9000, coupled to a computer running Labcat9 software (Innovation
Programming, Inc., Princeton, NJ). Total red and white blood cell counts, platelet count,
differential leukocyte count, hemoglobin, and packed cell volume were measured and
computed. Methemoglobin samples were analyzed on a IL 482 Co-Oximeter. Heinz
bodies were determined using the crystal violet procedure (Lee et. al., 1993) with
microscopic examination for positive cells (>5 Heinz bodies).

Clinical chemistry was performed using a Cobas Fara II centrifugal analyzer with a
non-selective electrode (ISE) module. This system was also interfaced with a personal
computer and the Labcat software system. Clinical chemistry analytes included sodium,
potassium, total protein, albumin, calcium, total bilirubin, blood urea nitrogen,
creatinine, alanine aminotransferase, aspartate aminotransferase, glucose and alkaline
phosphatase.

Statistical Evaluation

Males and females were considered separately in all statistical analyses. A one-
factor (dose) analysis of variance (ANOVA) was used to analyze normally-distributed
measures: body weights, organ weights, organ weight ratios, food and water
consumption, hematology and clinical chemistry. When a treatment effect was noted (p
<0.05, F-test) the difference between the control and the treatment groups was probed3 using a multiple comparison procedure (Dunnett's t-test).

)
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Necroosy and Histogathology

Prior to necropsy, the animals were anesthetized with pentobarbital (60 mg/kg bw,
i. p.) and blood samples were collected via cardiac puncture after the body weight was
recorded. Following euthanasia via exsanguination, a11 external surfaces, orifices,
external surface of the brain, cervical tissues, all organs, and the thoracic, abdominal
and pelvic cavities were examined for gross lesions.

During necropsy the following tissues were weighed: brain, liver, spleen, kidneys,
adrenals, lungs, thymus, testes w/epididymides, ovaries, and heart.

The following tissues were harvested from each animal and preserved in 10%
neutral buffered formalin:

skin colon
mandibular and cecum I
mesenteric lymph nodes rectum
mammary glands liver
thigh muscle pancreas I
sciatic nerve spleen
sternum kidneys
femur with marrow adrenals 3
thymus urinary bladder
trachea seminal vesicles
lungs with bronchi prostate
heart and aorta testes, including epididymides
thyroid ovaries
parathyroids uterus
esophagus nasal cavity with turbinates
stomach brain
duodenum pituitary
jejunum preputial or clitoral glands
tongue Zymbal's gland
salivary gland thoracic spinal cord
ileum

Subsequently, these tissues were trimmed, processed and embedded in paraffin.
Blocks were sectioned at 5I. and slides were prepared and stained with hematoxyIin
and eosin. All tissues were examined in the high dose and control groups of both
sexes. The spleen, testes and kidneys (males only) were identified as target organs
and examined in the appropriate groups.

The inflammatory and degenerative lesions were graded according to severity
using a scale of one to four (minimal, mild, moderate or marked). Data were tabulated
according to individual animal and summarized by group. In addition, the gross
observations and microscopic diagnoses were correlated for each animal. Labcat
histopathology software was used for data management.
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Specimen. Raw data. and Final Report Storage

All tissue specimens, blocks and slides, raw data and final report will -Y, olaced in
the U.S. EPA storage facility.

RESULTS

Food and Water Consumption

I'Overall food and water consumption data are listed in Table i, while weekly data is
given in Appendix A. The food consumption data shows a significant decrease (p_5 .05)F in the 800 and 400 mg TNB dose groups of both sexes and the 66.67 mg female dose
group. Water consumption revealed no significant changes in males while females
receiving 400 and 800 mg TNB were increased.

Using the food consumption data, the average daily dose levels of TNB received by

group is presented in Table 2.

Body Weights. Organ Weights and Weight Ratios

The mean group values for the weekly body weights are listed in Tables 3
(females) and 4 (males) while organ weights (heart, brain, spleen, adrenals, thymus,
ovaries/testes, kidneys, lungs and liver) are given in Tables 5 (females) and 6 (males).
Mean group values for organ to body weight ratios are present in Tables 7 (females)
and 8 (males). Individual body weights are found in Appendix B with individtual organ
weights present in Appendix C.

Significant decreases (p < 0.05) from control terminal body weights were noted in
both sexes in the 800 and 400 mg TNB dose groups. The remaining groups did not
display these decreased values.

Organ weights as a percent cf the total body weight were significantly (p < 0.05)
different from controls for the following o(gans:

Brain - The 800 and 400 mg TNB dose groups (males) had increased values.
Spleen - The 800 and 400 mg TNB dose groups of both sexes had increased

values.
Testes - The 800 and 400 mg TNB dose groups (males) had decreased values.
Liver - The 800 mg TNB dose group of both sexes had increased values along with

the 400 mg TNB dose group (males).
Lungs - increased values were present in the 800 mg TNB dose group (males).

Hematology

Hematology analyses performed were total white blood cell count (WBC), platelet
count, red blood count (RBC), methemoglobin (MetHb), hemoglobin (HGB), hematocrit
(HOT), reticulocytes, Heinz bodies and diffbvential leukocyte count at 45 and 90 days.
Group data are summarized in Tables 9-12. Individual data are listed in Appendix D.

flr t'l



1. WBC and Differential:

At 45 days, only females in the 800 and 66.67 mg TNB dose groups had i
a significant increase (p < 0.05) in total while blood cell count while at 90
days the only significant change amongst the groups in either sex was a
minimal increase noted in low dose males. A relative shift to an increased I
segmented neutrophil percentage with a decreased lymphocyte count was
evident in this same group and in low dose females. However, at 45 days
the shift was to a higher lymphocyte count in the two female groups which I
had an elevated WBC.

2. RBC: 5
At 45 days, both sexes in the 800 and 400 mg TNB dose groups had

significantly decreased (p <_ 0.05) values while at 90 days a significant I
decrease (p < 0.05) in total red cell count was present in the same female
groups and in all treated male groups. I

3. Hemoglobin:

At 45 days, all female groups and males receiving 800 and 400 mg
TNB had significantly decreased (p < 0.05) hemoglobin levels while at 90
days a significant decrease (p _< 0.05) was featured in all treated male groups
and in females receiving 800 and 400 mg TNB. S

4. Hematocrit:

At 45 days, all female groups and males receiving 800 mg TNB had I
significantly decreased (p < 0.05) hematocrit values while at 90 days a
significant decrease (p _< 0.05) was noted in females receiving 800 mg TNB
while females in the 66.67 mg TNB dose group displayed an increased I
value. There were no significant changes in the males.

5. Platelets: 1
At 45 days, females in the 800 and 400 mg TNB dose groups had

significantly increased (p < 0.05) platelet values while at 90 days there were I
no significant changes in any group.

6. Reticulocytes:

At 45 days, males in the 800 and 400 mg TNB dose groups had
significantly increased (p < 0.05) reticulocyte values along with the 800 mg
female group while at 90 days, a significant increase (p <S 0.05) in
reticulocytes was noted in all female groups and in the male 800 mg TNB
dose group. 3

I
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1 7. Methemoglobin: (Jewish Hospital, Cincinnati, Ohio. performed these analyses)

At both 45 and 90 days, a significant increase (p < 0.05) was present in
both sexes in the 800 and 400 mg TNB doso groups.

5 8. Heinz Bodies:

At both 45 and 90 days, there were no significant changes in any group.

I Clinical Chemistry

The mean group values for each analyte are compiled in Tables 13-16. Individual
data are present in Appendix E.

1. Total F-otein:

At 45 days, females receiving 400 mgTNB had a significant increase (p
< 0.05) in total protein while at 90 days there were no signficant differences
amongst the groups except for a minimal increase in the male 400 mg TNB
dose group.

3 2. Albumin:

At A5 days, there were no significant changes in albumin levels while at
90 days males in the 800 and 400 mg TNB dose groups and females in the
800 and 66.67 mg TNB dose groups were significantly (p < 0.05) increased.

t 3. Calcium:

At 45 days, the only significant change was a decreased calcium level
in the male 66.67 mg TNB dose group while at 90 days there were no
significant differences amongst the groups.

4. Total Bilirubin:

At 45 days, total bilirubin was marginally decreased in females
receiving 66.67 mg TNB while at 90 days females in the 800 mg TNB dose
group was the only group to show a significant change (p .- 0.05).

5. Blood Urea Nitrogen (BUN):

At 45 days, there were no significant changes in blood urea nitrogen
levels while at 90 days, males in the 800 and 400 mg TNB dose groups were

I significantly (p e 0.05) increased.

I
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6. Creatinine: I
At 45 days, there were no significant changes in creatinine levels while

at 90 days the low dose (66.67 mg TNB) males were the only group which U
showed significant change (p < 0.05).

7. Aspartate Aminotransferase (AST): i
At 45 and 90 days, there were no significant changes in aspartate

aminotransferase levels. I
8. Alanine Aminotransferase (ALT):

At 45 days, males receiving 800 and 66.67 mg TNB diet had
significantly decreased (p < 0.05) alanine aminotransferase levels while at
90 days there were no significant differences amongst the groups. I

9. Alkaline Phosphatase (ALK Phos):

At 45 days, males receiving 400 and 66.67 mg TNB diet had
significantly decreased (p _< 0.05) alkaline phosphatase values while at 90
days there were no significant differences amongst the groups.

10. Sodium:

At 45 and 90 days, there were no significant changes in sodium levels. I
11. Potassium: t

At 45 and 90 days, there were no significant changes in potassium
levels. i

12. Glucose:

At 45 and 90 days, there were no significant changes in glucose values.

Clinical Observations 3
Clinical observations are iisted in Appendix F. There were no clinical observations

that were meaningful.

Ohhthalmology Findings (Appendix G)

All animals used in this study were affected with mild corneal dystrophy prior to the
initiation of the study which is a common finding in Fischer 344 rats of both sexes. In the

time since performing the initial ophthalmic examination the comeal dystrophy lesions
progressed in severity in almost all animals. This is an expected finding. The
remaining abnormalities were sporadic and did not appear to be a dose-related effect.
Conjunctivitis and keratitis are found routinely in Fischer 344 rats, becoming more
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I frequent with increased age, and most likely are related to the corneal dystrophy
lesions. A single, anterior capsular cataract was also noted.

IMortality

There were no early deaths in any of the groups.

Gross PathoQloy

I Gross lesions noted at the temminal sacrifice were mainly confined to males in the
800 and 400 mg TNB dose groups and involved a mild to moderate reduction in

* testicular size.

HistoQathology (Appendix H)

All tissues were hIstopathologically examined ;n control and high dose animals of
both sexes. The spleen was examined in all groups of both sexes while the kidneys
and testes in all male rats only. Significant changes were noted in the testes, spleen,
bone marrow and kidneys.

The testes were characterized in the 800 and 400 mg TNB dose groups by
moderate to severe seminiferous tubular degeneration. The affected tubules were lined
by fewer spermatogenic cells and contained a reduced number of mature spermatides.
Cell debris and some multinucleated cells were also present in the tubules as well as in
the ducts of the epididymis. The diameter of the affected tubules was decreased with
the interstitium being more condensed and prominent.

The kidneys of male rats in all groups exhibited an increased incidence of cortical
tubular hyaline droplet deposition. Many of these droplets were large and irregular
resulting in prominent tubular degeneration with a compensatory increase in tubular

I regeneration.

The spleen and bone marrow both featured minimal to moderate erythroid cellI hyperplasia. This was evident in both sexes in the 800 and 400 mg TNB dose groups.
Only the spleen was examined in all the animals since this same compensatory change
can be noted in multiple organs. Regenerative anemia, as noted by the hematology5 results, was the probable initiating factor for this response.

The remaining diagnoses as listed in the tables should be considered
spontaneous since their incidence levels were low except for the inflammatory changes
noted in the clitoral/preputial glands. Considering the lesion severity level in these
glands, the remaining animals were not examined.

S~SUMMARY

Fischer 344 rats were fed diets containingTNB with a calculated average intake of
4.3, 24.7 and 49.3 mg TNB/kg b.w./day (females) and 3.9, 22.7 and 44.2 mg/kg b.w./day
(males) for ninety days and the following significant toxicological effects of TNB were
observed:

1 009



I
I

1. A significant decrease in average daily food consumption followed by a
significant decrease in body weight in male and female rats receiving 400 and
800 mg TNB diet.

2. In male rats receiving 400 and 800 mg TNB diet, a significant increase in
relative brain and liver weights, and a significant decrease in relative testes
weights were noted. The relative spleen weights in both sexes were
significantly increased. a

3. A significant decrease in total red cell count was apparent in both sexes
receiving 400 and 800 mg TNB diet. In contrast. a significant increase in the
percent of reticulocytes in male rats receiving 400 and 800 mg TNB diet and in
all female groups was noted as compared to control groups. This suggests the
occurrence of toxicity induced regenerative anemia.

4. A decrease in hemoglobin content in all dose groups in males and a significant
increase in methemoglobin were observed in both sexes receiving 400 and
800 mg TNB diet. There were no biologically meaningful differences in total
white cell count or in the distribution of cell type between the groups.

5. Microscopic examination revealed significant changes in the testes (moderate
to severe seminiferous tubular degeneration) in high dose groups (400. and 800
mg TNB diet), and cortical tubular hyaline droplet deposition in the kidney of all
male rats receiving TNB. 3

6. The spleen and bone marrow featured mild to moderate erythroid cell
hyperplasia in male and female rats receiving 400 and 800 mg TNB diet. 3

I
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5 Table 1: Food and Water Consumption

I
Dose Food Water

(mg TNB/kg diet) (g/kg b.wJday) (g/kg b.w./day)

I Females

I0 67.81±0.77 91.17±1.06

800 60.31±1.08 * 104.21±1.81 *

400 61.53±0.74 * 98.19±1.28 *

66.67 64.33±0.95 * 94.34±1.08

I Males

1 0 59.45±0.82 75.18±3.35

800 53.78±0.93 * 76.70±1.01

3 400 56.82±0.84 * 74.98±0.91

66.67 59.34±0.84 72.69--1.01!
Mean ± Standard Error.

I * Significantly different from the control group (p:5 0.05) by

Dunnett's test.

I
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Table 2: Calculated Daily TNB Consumption 3

Dose Expected Calculated 3
Groups Target Dose Dose

Group Sex (mg TNB/kg diet) (mg TNB/kg b.w.) I
1 F 0 0

2 F 800 60 49.28±0.88 3
3 F 400 30 24.70±0.33

4 F 66.67 5 4.29±0.05 5
5 M 0 0

6 M 800 60 44.16±0.85

7 M 400 30 22.73±0.35

8 M 66.67 5 3.91±0.05 3
Mean ± Standard Error U
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/1 Table 3: Body Weights (grams)/Females

I
I

Dose Groups (mg TNB/kg diet)

3 Week 0 800 400 66.67

1 160.73±1.19 162.31±0.78 159.88±1.74 161.02±1.57

2 163.86±1.06 160.98±1.41 161.56±1.81 166.76±1.47

3 169.38±0.90 167.06±0.97 168.11±1.47 172.17±1.86

4 175.47±1.25 170.98±0.85 172.16±1.50 177.47±1.59

5 179.23±1.42 174.68±1.57 176.85±1.63 183.70±1.76

6 180.62±1.62 174.71±1.42 * 177.32±1.14 184.53±2.22

7 183.27±1.68 175.02±1.45 * 176.90±1.57 * 187.33±2.31

8 184.14±2.15 176.90±1.73 * 179.73±1.37 189.35±2.45

S9 184.98±1.94 178.05±1.37 * 181.17±1.52 191.36±2.08 *

10 188.64±1.98 181.32±2.03 * 186.01±1.24 194.80±205

5 11 189.00±1.88 183.25±1.88 186.62.±1.25 196.46±2.35 *

12 192.55±2.15 188.12±1.53 190.06±1.61 199.41±2.20 *

13 192.55±2.15 188.12±1.53 190.06±1.61 199.41±2.20 *

Mean ± Standard Error

Significantly different from the control group (p< .05) by Dunnett's test.
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Table 4: Body Weights (grams)/Males

I

Dose Groups (mg TNB/kg diet)

Week 0 800 400 66.67._
1 213.51±2.49 210.25±1.97 205.99±2.33 209.07±2.40

2 229.26±3.08 213.58±11.87 * 215.26±2.64 * 224.28±2.95 3
3 248.18±3.39 224.74±1.91 * 230.81±3.27* 241.86±3.55

4 264.31±3.47 234.65±2.06 * 241.96±4.22 * 256.40±4.19 I
5 278.62±3.79 243.82±2.25 * 260.14±3.54* 269.34±4.81

6 286.29±4.06 251.15±2.12 * 258.20±4.88 * 274.75±5.12 1
7 296.91±4.91 255.91±1.89 * 265.59±4.74* 286.03±5.38

8 296.42±5.63 258.25±2.03 266.73±4.12 * 286.87±5.23

9 302.01±6.18 263.32±1.75 272.83±4.28* 292.37±5.66 g •

10 318.66±6.68 274.67±1.69' 286.25±4.91 * 306.07±6.30

11 326.07±6.93 280.13±1.35 * 293.88±4.63 * 314.53±6.19 5
12 329.45±7.14 283.41±1.57 * 297.11±4.42 * 318.45±6.10

13 329.45±7.14 203.41±1.57* 297.11±4.42 * 318.45±-6.10 3
Mean ± Standard Error

Significantly different from the control g-oup (p5 .05) by Dunnett's test. I
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Table 5: Organ Weighl.s (grams)/FemalesI
1 Dose Groups (mg TNB/kg diet)

0 800 400 66.67

SLiver 5.03±0.11 5.24±0.07 5.09±0.08 5.23±0.05

Kidneys 1.34±0.02 1.28±0.02 1.30±0.02 1.31±0.01

3 Heart 0.66±0.01 0.63±0.00 0.66±0.01 0.68±0.01

Ovaries 0.14±0.01 0.12±0.01 0.12±0.01 0.16±0.01

3 Brain 1.79±0.02 1.75±0.02 1.77±0.03 1.79±0.02

Spleen 0.44±0.01 0.62±0.01 * 0.54±0.02 * 0.46±0.01

3 Adrenals 0.09±0.00 0.07±0.00 0.07±0.00 0.08±0.00

Lungs 0.98±0.03 0.95±0.02 0.93±0.03 1.00±0.02

I Thymus 0.24±0.02 0.19±0.01 * 0.21±0.01 0.22±0.01

Mean ± Standard Error.

I Significantly different from the control group (p•: 0.05) by Dunnett's test.
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Table 6: Organ Weights (grams)/Males I
Dose Groups (mg TNB/kg diet) 3

0 800 400 66.67

Liver 6.26±1.29 8.63±0.19 8.21±0.74 8.06±0.88 i

Kidneys 2.23±0.08 1.91±0.03 * 2.01±0.04 * 2.15±0.07

Heart 0.97±0.02 0.84±0.02 0.89±0.01 * 0.97±0.02

Testes 4.58±0.12 2.49±0.05 * 2.83±0.20 * 4.43±0.11

Brain 1.89±0.02 1.82±0.02 1.84±0.02 1.87±0.03 3
Spleen 0.63±0.02 0.85±0.03 * 0.71±0.01 * 0.61±0.02

Adrenals 0.07±0.00 0.07±0.00 0.06±0.01 0.07±0.00

Lungs 1.30±0.05 1.21±0.02 1.18±0.02 1.33±0.06

Thymus 0.30±0.03 0.22±0.02 * 0.24±+0.02 0.25±0.01 3

Mean ± Standard Error.

"Significantly different from the control group (p! 0.05) by Dunnett's test. 3
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I

n Table 7: Organ-to-Body Weight Ratios and Terminal Body Weights/Females

I
Dose Groups (mg TNBIkg diet)

1 0 800 400 66.67

Body Weight(g) 181.04±1.50 170.69-±1.47* 174.53±1.49 186.67±2.15

SLiver (%) 2.78±0.07 3.07±0.04 * 2.92±0.04 2.80±0.03

Kidneys (%) 0.74±0.01 0.75±0.01 0.75±0.01 0.70±0.01

I Heart (%) 0.37±0.01 0.37±0.00 0.38_+0.01 0.37±0.01

Ovaries (%) 0.08±0.01 0.06±0.01 0.07±0.00 0.08±0.01

Brain (%) 0.99±0-.01 1.03±0.02 1.02±0.02 0.96±0.02

Spleen (%) 0.24±0.00 0.36±0.01 ' 0.31±0.01 ' 0.24±+0.00

Adrenals (%) 0.04±0.00 0.04-+0.00 0.04±+0.00 0.04±0.00

n Lungs (%) 0.54±0.02 0.55±0.01 0.53±0.02 0.54±0.02

Thymus (%) 0.13±0.01 0.11±0.00 0.12±0.01 0.12±0.00

Mean ± Standard Error

'Significantly different from the control group (p:5 0.05) by Dunnett's test.
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Table 8: Organ-to- Body Weight Ratios and Terminal Body Weights/Males

Dose Groups (mg TNB/kg diet)

0 800 400 66.671

Body Weight(g) 318.40±6.65 264.89±-1.66 * 280.61±4.03 * 305.93±5.55

Liver (%) 2.90±0.05 3.26±0.06 * 3.28±+0.07 * 2.96±0.041

Kidneys (%) 0.70±0.01 0.72-+0.01 0.71±0.01 0.70±0.01

Heart (%) 0.31±0.01 0.32±0.01 0.32±+0.01 0.32±0.01

Testes ()1.44±0.04 0.94±+0.02 * 1.00±0.06 * 1.45±0.02

Brain (%) 0.60±0.01 0.69±+0.01 * 0.66±-0.01 * 0.61±+0.01

Spleen ()0.20±0.00 0.32±0.01 * 0.25±+0.01 * 0.20±0.01

Adrenals () 0.02±0.00 0.03±+0.00 0.02±+0.00 0.02±0.00

Lungs ()0.41±0.01 0.46±+0.01 * 0.42±+0.01 0.43±+0.013

Thymus () 0.09±0.01 0.08±+0.01 0.09±-0.01 0.08±0.00

Mean ± Standard Error

*Significantly different from the control group (p•g 0.05) by Dunnett's test.I
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Table 9: Hematology Values in Females

45 Days

Dose Groups (mg TNBikg diet)

0 800 400 66.67

RBC 7.60 6.68 6.88 7.27I (x10 6 /pI) ±0.163 ±0.295 ±0.182 ±0.225

Hemoglobin 15.2 14.1 14.1 14.8
(g/DL) ±0.50 ±0.36 ±0.30 ±0.25

Hematocrit 43.3 39.9 40.1 * 41.0*
(%) ±0.72 ±1.62 ±0.97 ±1.47

WBC 3.9 5.2 4.8 5.2 *
(xlO3/p.L) ±0.68 ±0.91 ±0.44 ±0.77

Platelets 811 961 898 876
(%) ±33.5 ±75.5 ±46.6 ±20.1

Segmented 0.9 1.0 1.1 1.2
Leukocytes ±0.29 ±0.13 ±0.24 ±0.22

(xl 03 /IL)

Lymphocytes 2.9 4.0 3.6 3.9
(xl03/4LL) ±0.44 ±0.80 ±0.31 ±0.78

Heinz Bodies 0 0 0 0
(%) ±0.0 ±0.0 ±0.0 ±0.0

Monocytes 0.1 0.1 0.1 0.1
(xl03/gL) ±0.04 ±0.04 ±0.08 ±0.05

Eosinophils 0.0 0.1 0.0 0.0
(xlO03/IL) ±0.00 ±0.09 ±0.00 ±0.00

Reticulocytes 1.9 4.8 2.3 1.7
(%) ±0.38 ±0.96 ±1.36 ±0.34

MetHb 1.06 6.20 4.88 1.04
(%) ±0.52 ±1.62 ±0.98 ±0.34

Mean ± SD
'Significantly different from the control group (P< 0.05) by the Dunnett's
test.



Table 1r Hematology Values in Males I
45 Days

Dose Groups (mg TNB/kg diet) 1
0 800 400 66.67

RBC 8.44 7.24 * 7.76 * 8.25
(x1 06/gl) ±0.289 ±0.299 ±0.334 ±0.221

Hemoglobin 15.9 14.2* 14.6 * 15.1
(g/DL) ±0.44 ±0.54 ±0.61 ±0.17

Hematocrit 44.2 40.0 * 41.9 43.1
(%) ±1.51 ±1.87 ±1.68 ±1.51

WBC 7.0 6.6 6.9 6.1
(x103/gIL) ±1.71 ±0.97 ±0.83 ±0.83

Platelets 849 949 943 891
(%) +76.6 ±68.0 ±42.5 ±62.0

Segmented 1.6 1.5 1.6 1.7
Leukocytes ±0.18 ±0.24 ±0.33 ±0.13

(x1 03 /p.L)

Lymphocytes 5.1 5.0 5.2 4.3 3
(xl0 3 /gL) ±1.40 ±0.80 ±0.71 ±0.75

Heinz Bodies 0 0 0 0 1
(%) ±0.0 ±0.0 ±0.0 ±0.0

Monocytes 0.2 0.1 0.1 0.2 1
(xl0 3 /p.L) ±0.12 ±0.07 ±0.07 ±0.06

Eosinophils 0.0 0.0 0.0 0.0
(x10 3 /4L) ±0.09 ±0.04 ±0.00 ±0.00

Reticulocytes 1.8 4.8' 3.6 * 2.0 3(%) ±0.47 ±1.03 ±0.82 ±0.38

MetHb 0.82 6.36' 4.60 * 1.40 3
(%) ±0.29 ±0.70 ±0.67 ±0.58

Mean ± SD I
* Significantly different from the control group (P< 0.05) by the Dunnett's
test.



I Table 11: Hematology Values in Females
90 Days

Dose Groups (mg TNB/kg diet)

1 0 800 400 66.67

3 RBC 7.45 6.39 * 6.94 7.39
(xl0 6/gl) ±0.38 ±0.33 ±0.24 ±0.13

3 Hemoglobin 15.7 14.1 * 14.1 * 15.6
(g/dL) ±0.52 ±0.43 ±0.35 ±+0.39

3 Hematocrit 41.1 36.1 * 39.0 46.1
(%) ±2.52 ±1.80 ±1.17 ±6.68

I WBC 8.4 9.0 9.1 9.7
%x103/4L) ±1.47 ±1.07 ±1.34 ±1.01

3 Platelets 883 958 858 840
(xl 03/ 4L) ±51.1 ±107.4 ±110.2 ±59.1

Segmented 20 19 19 24'
Leukocytes 92.7 ±1.5 ±3.3 ±3.4

(%)
Lymphocytes 80 80 80 75'

(%) ±2.7 ±1.6 ±3.3 ±3.9

I Heinz Bodies 0.0 0.0 0.0 0.0
(%) ±0.00 ±0.00 ±0.00 ±0.00

I Monocytes 0 0 0 1
(%) ±0.3 ±0.3 ±0.0 ±1.2

U Eosinophils 0 0 1 0
(%) ±0.3 ±0.4 ±1.0 ±0.6

I Reticulocytes 1.5 2.8 * 3.2' 2.e(%) ±0.24 ±0.68 ±0.83 ±0.90

MetHb 0.63 3.26' 2.84' 1.22
(%) ±0.60 ±0.65 ±0.54 ±0.35

Mean ± SD
* Significantly different from the control group (P:5 0.05) by the Dunnett's
test.
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Table 12: Hematology Values in Males U
90 Days I

Dose Groups (mg TNB/kg diet)

0 800 400 66.67 3
RBC 8.09 7.09* 7.26* 6.80 *

(x10 6/4l) ±0.82 ±0.39 ±0.45 ±1.47

Hemoglobin 19.9 13.9' 14.8 * 12.0 *
(g/dL) ±4.70 ±0.45 ±2.76 ±2.76

Hematocrit 46.2 45.1 42.2 35.6
(%) ±10.83 ±5.93 ±8.02 ±13.36

WBC 9.4 10.8 10.7 12.8'
(x 103!'LL) ±1.51 ±1.89 ±1.40 ±1.06

Platelets 1184 951 987 1371
(x103/1.L) ±570.5 ±127.2 ±348.9 ±1042.3

Segmented 19 17 20 27'
Leukicytes ±2.4 ±2.9 ±2.9 ±6.4

Lymphocytes 81 82 80 72 1
(%) ±2.4 ±2.8 ±2.5 ±7.1

Heinz Bodies 0.0 0.0 0.0 0.0 1
(%) ±0.00 ±0.00 ±0.00 ±0.00

Monocytes 0 0 0 1 1
(%) ±0.7 ±0.0 ±0.6 ±0.7

Eos'rtophils 0 0 0 1 3
(%) ±0.3 ±0.7 ±0.4 ±1.4

Reticulocytes 2.0 4.3 * 2.9 2.0 3
(%) ±0.34 ±0.91 ±0.60 ±0.14

MetHb 0.95 5.46* 4.43 1.64 1
(%) ±0.38 ±0.82 ±0.95 ±0.28

Mean ± SD
' Significantly different from the control group (P•ý 0.05) by the Dunnett's
test.
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I Table 13: Clinical Chemistry Values for Females
45 Days

U Dose Groups (mg TNB/kg diet)

3 0 800 400 66.67

3 Glucose 154 168 148 157
(mg/dI) ±11.8 ±19.8 ±8.3 ±14.5

BUN 31 33 34 33
(mg/dl) ±2.5 ±2.6 ±2.4 ±4.6

Creatinine 0.5 0.5 0.4 0.6
(mg/dl) ±0.15 ±0.22 ±0.25 ±0.10

ALK Phos. 165 166 146 143
(U/I) ±12.3 ±16.2 ±48.5 ±27.7

AST 162 137 126 106
(U!.) ±59.8 ±70.2 ±26.3 32.0

ALT 68 56 49 45
(U/L) ±48.5 ±44.5 ±12.5 ±3.8

Potassium 5.6 6.0 6.7 5.3
(mmof!L) ±0.41 ±1.23 ±1.59 ±0.14

Albumin 4.0 4.3 3.9 4.1
(g/dI) ±0.04 ±0.24 ±0.24 ±0.08

Calcium 11.6 10.9 10.8 11.1
(mg/dl) ±0.62 ±0.28 ±0.35 ±0.24

Sodium 135 140 147 145
(mmoVL) ±8.4 ±20.3 ±28.0 ±12.2

Total Bi'irubin 0.2 0.2 0.2 0.1S(mg/dl) ±0.05 ±0.00 ±0.05 ±0.05

Total Protein 7.0 7.2 7.9 7.6
(g/dl) ±0.26 ±0.36 ±0.52 ±0.65

Mean ± SD
Significantly different from the control group (P< 0.05) by the Dunnett's test.
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Table 14: Clinical Chemistry Values for Males U
45 Days

Dose Groups (mg TNB/kg diet)

0 800 400 66.67 3

Glucose 195 197 170 196
(mg/dl) ±11.4 ±12.1 27.2 ±7.7

BUN 31 33 29 30
(mg/dl) ±1.2 ±3.6 ±1.5 ±3.2

Creatinine 0.7 0.7 0.6 0.6
(mg/dl) ±0.17 ±0.05 ±0.08 ±0.05

ALK Phos. 221 162 118* 114"
(U/L) ±32.0 ±77.7 ±17.5 ±10.5

AST 153 160 116 125
(U/L) ±24.6 ±14.3 ±38.1 38.8

ALT 87 53* 66 63*
(U/L) ±23.8 ±6.1 ±4.9 ±12.1

Potassium 5.4 6.0 5.4 5.6
(mmoVL) ±0.23 ±0.56 ±0.06 ±0.63

Albumin 4.2 4.2 4.1 3.9
(g/dl) ±0.42 ±0.34 ±0.10 ±0.27

Calcium 11.5 9.9 10.9 6.8*
(mg/dl) ±1.00 ±1.89 ±0.51 ±0.96 3

Sodium 133 142 148 144
(mmol/L) ±8.1 ±13.1 ±4.5 ±3.6 3

Total Bilirubin 0.1 0.1 0.1 0.1
(mg/dl) ±0.00 ±0 04 ±0.06 ±0.00

Total Protein 7.8 7.9 7.7 8.0
(g/dl) ±0.35 ±0.52 ±0.26 ±0.29

Mean ± SD
•Significantly different from the control group (P< 0.05) by the Dunnett's test. 3
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Table 15: Clinical Chemistry Values for Females3 90 Days

I Dose Groups (mg TNB/kg diet)

0 800 400 66.67

Glucose (mg/dl) 143.8 + 20.18 141.9 ± 19.2 157.4 + 22.38 153.2 + 20.12

i BUN (mg/dl) 15.8 + 5.69 19.2 ± 1.62 18.5 + 2.01 18.0 + 1.76

Creatinine (mg/dl) 0.51 + 0.03 0.53 + 0.05 0.53 ± 0.05 0.55 ± 0.05

Alk phos (IU/L) 85.5_+ 14.82 90.3 ± 10.79 80.8±8.34 80.4 + 8.88

E AST (IU/L) 102.9 + 42.35 127.8 + 57.03 119.6 ± 46.32 110.3 ± 31.63

ALT (IU/L) 65.9 ± 29.27 69.5 + 19.16 75.6 ± 24.35 69.9 + 20.85

U Potassium (mEq/L) 5.79.± 2.24 5.76 ± 1.25 5.71 ± 0.74 5.17± 0.54

Albumin (g/dl) 4.16 ± 0.14 4.34 ± 0.13' 4.30 ± 0.14 4.36 ± 0.12"

Calcium (mg/dl) 10.48 ± 0.26 10.50± 0.24 10.49 ± 0.19 10.53 ± 0.37

I Sodium (mEq/L) 140.6 ± 2.01 142.3 ± 2.11 141.1 ± 2.13 141.2 ± 1.55
Total Bilirubin 0.10 +.0.00 0.14 ± 0.05" 0.12 ± 0.04 0.10 ± 0.00

I (mg/dl)
Total Protein (g/dl) 6.18 + 0.25 6.29 + 0.30 6.29 + 0.28 6.41 ± 0.23
Mean ± SD3 *'Significantly different from controls; p _< 0.05 by Dunnett's test.
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Table 16: Clinical Chemistry Values for Males
90 Days 3

Dose Groups (mg TNB/kg diet) 3
0 800 400 66.67

Glucose (mg/dl) 212.4 + 43.87 192.9 ± 16.51 198.3 + 25.94 193.1 + 13.99

BUN (mg/dl) 18.3 ± 1.77 21.1 ± 1.52* 20.8 + 3.22' 19.5 2.17 3
Creatinine (mg/dl) 0.60 + 0.05 0.60 ± 0.00 0.60 ± 0.00 0.56 ± 0.05*

Alk phos (IU/L) 106.8 ± 11.67 105.0 ± 12.41 107.5 ± 28.72 107.1 ± 11.24 1
AST (IU/L) 119.6±38.57 131.0±35.17 176.6±108.13 125.3±44.19

ALT (IU/L) 88.0 ± 22.39 79.5 ± 19.13 113.4 ± 59.69 82.5 ± 18.73

Potassium (mEq/L) 6.03 ± 1.16 5.33 ± 0.40 5.62 ± 0.63 5.39 ± 0.68 3
Albumin (g/dI) 4.46 ± 0.23 4.76 ± 0.16' 4.72 ± 0.17' 4.48 + 0.27

Calcium (mg/dl) 10.96 ± 0.28 10.83 ± 0.35 10.97 ± 0.37 10.86 ± 0.36

Sodium (mEq/L) 141.6 ± 0.97 142.3 ± 0.95 142.3 ± 0.95 141.8 + 1.14

Total Bilirubin 0.10 ±0.00 0.12 0.04 0.14 0.05 0.11 ±0.03

(mg/dl)
Total Protein (g/dl) 6.56 ± 0.29 6.84 ± 0.25 6.99 ± 0.32 6.64 + 0.23 3
Mean ± SD3
•Significantly different from controls; p < 0.05 by Dunnetts test.
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Weekly Food and Water Consumption 1
Group Means

Diet Food (g/wk)

Concentration
Grouo Sex (mg TNB/kMg) Week 1 Week 2 Week 3 Week 4 Week 5

1 F 0 84.01 :k 2.22 87.00 ±t 1.97 102.82 ± 1.47 90.55 ±t 1.52 87.22 t 1.49

2 F 800 83.25 ± 4.45 82.30 ± 4.26 102.42 ± 3.87 86.36 ± 5.03 75.64 ± 1.79 1
3 F 400 75.76 ± 4.18 78.68 ± 1.17 92.33 ± 1.69 82.07 ± 1.69 77.30 ± 0.85

4 F 66.67 90.33 ± 1.26 84.08 ± 2.43 98.42 ± 2.14 86.43 ± 2.17 85.74 ± 1.50 0

5 M 0 103.66 ± 2.09 114.85 ± 2.18 137.14 ± 2.36 118.11 ± 1.55 120.40 ± 1.77 3
6 M 800 80.96 ± 3.99 99.24 ± 4.01 130.00 ± 9.35 104.82 ± 4.78 98.90 ± 2.16

7 M 400 97.59 ± 4.27 100.26 ± 2.89 118.93 ± 3.02 103.92 ± 1.64 101.68 ± 1.92 3
8 M 66.67 105.36 ± 3.18 110.27 ± 2.45 131.62 ± 2.60 119.38 ± 3.75 112.95 ± 2.39

Diet Water (gtwk) I
Concentration

Group Sex (mg TNB/kg) Week 1 Week 2 Week 3 Week 4 Week 5

1 F 0 118.87 ± 1.93 116.45 ± 2.05 134.90 ± 2.27 113.40 ± 1.51 109.85 ± 2.85

2 F 800 117.76 ± 3.02 126.16 ± 3.57 146.32 ± 4.13 126.90 ± 3.15 123.39 ± 4.80 3
3 F 400 123.18 ± 4.06 123.50 ± 3.35 138.12 ± 4.95 120.50 ± 3.20 117.70 ± 4.19

4 F 66.67 121.98 ± 3.22 120.15 ± 3.28 138.23 ± 3.04 119.31 ± 3.73 120.73 ± 4.05 3
5 M 0 121.86 ± 5.55 144.14 ± 3.14 229.41 ± 59.68 145.30 ± 3.88 146.14 ± 4.33

6 M 800 110.29 ± 3.15 127.61 ± 3.48 153.85 ± 2.90 142.23 ± 4.35 144.07 ± 2.73 1
7 M 400 115.34 ± 2.06 136.29 ± 3.76 155.79 ± 5.20 141.58 ± 3.21 137.77 ± 3.98

8 M 66.67 125.51 ± 2.45 136.90 ± 3.22 161.48 ± 3.78 139.68 - 4.24 137.35 ± 4.67

* Mean ± Standard Error

0
I
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I

I Weekly Food and Water Consumption
Group Means

Diet Food (g/wk)

* Concentration
Group Sex (mg TNB/kg) Week 6 Week 7 Week 8 Week 9 Week 10

I F 0 84.12 ± 1.62 84.60 ± 2.15 71.25 ± 1.11 81.18 ± 0.80 79.28 ± 1.36

2 F 800 68.64 ± 1.07 72.95 :t 1.65 60.56 ± 1.00 69.99 ± 1.88 67.42 ± 1.86

3 F 400 74.27 ± 1.51 77.38± 1.45 64.79± 2.02 72.57± 1.10 70.43± 1.24

4 F 66.67 82.42 ± 1.43 83.01 ± 2.28 69.47 ± 0.92 78.83 ± 1.35 78.36 ± 2.05

E 5 M 0 121.55 + 2.98 117.50 ± 3.46 99.51 ± 2.36 113.28 ± 3.56 113.99 ± 3.37

6 M 800 102.12 ± 3.54 99.72 ± 4.16 83.81 ± 1.98 98.86 ± 1.82 91.81 ± 1.85

I 7 M 400 102.70 ±12.33 107.68 ± 2.13 86.92 ± 2.32 101.20 ± 2.52 97.06 ± 2.41

8 M 66.67 115.33 ± 2.11 115.58 ± 3.(Y, 97.33 ± 2.15 109.05 ± 2.93 106.66 ± 2.50

I Diet Water (gtwk)
Concentration

Group Sex (mg TN8/kg) Week 6 Week 7 Week 8 Week 9 Week 10

1 F 0 108.99 ± 2.86 111.77 ± 2.04 92.77 ± 1.14 109.37 ± 2.67 112.01 ± 3.13

1 2 F 800 127.10 ± 6.62 125.17 ± 7.12 1C5.98 ± 4.82 121.02 ± 8.22 123.32 ± 6.89

3 F 400 117.64 ± 4.16 118.65 ± 4.35 98.58 ± 4.63 118.64 ± 5.05 117.81 ± 4.58

I 4 F 66.67 122.77 ± 3.48 121.59 ± 4.01 99.80 ± 2.83 116.66 ± 3.34 118.42 ± 3.58

I M 0 148.27 ± 5.31 140.63 ± 3.80 121.41 ± 3.84 135.72 ± 5.22 139.80 ± 4.57

6 M 800 141.02 ± 4.00 139.84 ± 4.19 121.62 ± 2.46 139.07 ± 3.79 136.22 ± 3.69

7 M 400 139.75± 4.65 138.88 ± 3.96 114.54 ± 3.37 135.39 ± 4.56 135.38 ± 4.19

8 M 66.67 142.71 ± 4.73 138.37 ± 4.91 118.02 ± 3.75 135.75 ± 4.26 135.73 ± 4.20

"Mean ± Standard Error

I
I
I
I fi, '

I



I

Weekly Food and Water Consumption
Group Means

Diet Food (g/wk)

Concentration
Group Sex (mg TNB/kg) Week 11 Week 12 Week 13

1 F 0 81.38 + 1.20 85.20 ± 0.88 50.45 ± 0.84

2 F 800 68.61 + 2.47 76.13 ± 1.11 41.30 ± 1.00 1
3 F 400 71.04 1 1.51 80.70 ±11.65 43.00 ± 0.89

4 F 66.67 80.33 ± 1.35 82.72 ± 1.17 47.85 ± 0.85 1
5 M 0 116.70 ± 3.44 122.58 ± 2.83 87.96 ± 2.24 1

6 M 800 93.99 ± 1.17 101.54 ± 2.08 67.39 ± 0.47

7 M 400 103.27 ± 2.26 108.79 ± 2.63 72.07 ± 1.35 1
8 M 66.67 111.33 ± 2.41 118.90 ± 2.33 82.51 ± 1.93

Diet Water (gtwk) I
Concentration

Group Sex (mg TNB/kg) Week 11 Week 12 Week 13

1 F 0 116.16 ± 2.92 118.45 ± 2.94 72.16 ± 2.74

2 F 800 129.94 ± 7.48 136.93 ± 5.98 92.08 ± 9.68 3
3 F 400 121.75 ± 4.58 129.55 ± 4.35 76.57 ± 2.80

4 F 66.67 123.95 ± 3.61 123.59 ± 3.22 76.57 ± 1.74 3
5 M 0 143.68 ± 5.37 143.31 ± 4.55 107.89 ± 3.49

6 M 800 142.24 ± 5.12 142.13 ± 4.47 104.64 ± 3.09 1
7 M 400 144.83 ± 4.17 145.73 ± 3.83 105.24 ± 3.19

8 M 66.67 139.90 ± 4.23 143.44 ± 4.00 105.13 ± 2.95 1
"Mean ±Standard Error

n
U

fl~fl



II

Individual Food and Water Consumption

FemalesI
Food (g/wk) Water (g/wk)

3 Animal
Group Number Week 1 Week 2 Week 3 Week 4 Week 5 Week 1 Week 2 Week 3 Week 4 Week 5

i 1 1 88.3 80.8 100.6 87.1 82.7 124.0 107.3 130.1 111.0 99.4

2 87.9 91.1 111.8 89.6 85.5 114.3 111.5 132.4 103.8 100.8

3 88.8 99.9 103.4 101.8 88.0 126.0 126.0 136.2 114.5 115.5

4 68.7 87.3 105.7 91.6 91.8 113.9 116.4 135.8 112.2 112.2

5 76.9 88.6 97.6 89.1 86.6 118.7 116.3 126.2 108.4 93.7

3 6 85.5 80.9 94.5 83.4 85.2 111.6 110.9 124.8 114.6 113.7

7 80.7 81.3 102.8 89.9 78.5 112.8 113.1 141.9 115.0 111.7

3 8 90.5 92.8 104.4 92.7 95.3 123.7 123.5 139.9 116.0 116.6

9 90.5 83.8 103.4 92.2 90.2 115.5 114.0 133.5 118.7 111.8

3 10 82.3 83.5 104.0 88.1 88.4 128.2 125.5 148.2 119.8 123.1

I 2 11 80.5 98.6 116.9 ° 86.2 137.3 147.9 172.1 * 150.3

12 73.7 68.7 85.4 76.9 73.0 107.1 110.9 139.4 119.3 113.3

3 13 67.9 75.1 101.1 104.6 80.6 112.6 129.8 151.8 128.7 125.5

14 81.2 92.6 1C5.4 ° 76.0 109.6 118.9 139.2 128.4 118.4

15 78.3 73.4 101.3 97.1 82.1 118.1 131.0 145.6 141.3 128.3

16 87.6 89.6 102.2 71.0 72.5 117.6 118.8 127.6 119.8 101.6

17 81.9 91.7 102.3 84.3 68.1 110.6 120.7 137.0 117.8 108.4

18 86.8 * 120.4 97.2 74.4 128.5 139.9 159.3 141.1 145.5

19 119.6 ° 70.3 123.8 126.3 153.8 129.0 121.1

U 20 75.0 68.7 86.8 73.4 73.2 112.4 117.4 137.4 116.7 121.5

* Excessive Spillage
Replacement Numbers: 3 = R-01; 4 = R-02; 6 R-03; 7 = R-04

I I i! I'



Individual Food and Water Consumption 3
Females

Food (g/wk) Water (g/wk)

Animal 3
Group Number Week 1 Week 2 Week 3 Week 4 Week 5 Week 1 Week 2 Week 3 Week 4 Week 5

3 21 84.6 77.2 90.3 77.5 78.5 138.5 142.1 161.5 127.4 132.7 1
22 80.0 75.4 98.1 89.2 80.2 123.3 122.0 138.7 124.1 116.5 3
23 84.5 78.5 91.9 81.0 77.4 117.0 122.8 138.3 121.9 114.8

24 83.2 82.2 97.7 85.0 81.9 133.9 123.8 139.1 122.3 115.8 3
25 82.0 82.5 94.4 89.4 77.4 119.3 129.9 140.2 123.9 133.8

26 71.9 72.4 81.7 73.4 74.6 114.8 117.8 129.8 120.0 117.4

27 76.4 * 83.8 78.2 102.8 107.5 113.5 100.0 91.5

28 39.9 77.4 88.2 80.2 77.0 146.3 111.6 122.2 111.4 115.9

29 77.7 82.8 93.4 84.9 72.6 115.9 120.5 133.3 115.7 105.4

30 77.4 79.7 94.8 76.3 75.2 120.0 137.0 164.6 138.3 133.2

4 31 88.6 87.3 105.2 86.7 83.5 131.2 129.4 149.7 119.8 128.8 3
32 90.6 72.9 94.1 82.1 83.7 114.4 107.2 123.0 106.5 105.3

33 90.2 85.1 96.7 90.3 87.1 136.2 132.7 150.5 143.5 146.9 V

34 89.4 ° 100.9 * 82.6 116.1 127.0 142.1 133.2 132.7

•5 93.8 90.2 104.4 85.9 86.0 121.0 129.9 137.4 111.8 104.3

36 86.3 80.7 96.0 81.7 85.1 134.3 116.4 145.1 108.7 119.9

37 99.3 97.3 108.6 99.9 95.3 127.3 129.0 143.5 125.9 120.1

38 85.0 80.2 91.1 81.9 80.2 105.7 112.6 132.8 117.0- 116.7

39 90.8 77.2 86.8 78.6 81.7 121.9 107.6 132.9 116.4 119.4

40 89.3 85.8 100.4 90.8 92.2 111.7 109.7 125.3 110.3 113.2

Excessive Spillage

Replacement Numbers: 39 = R-05

032



Individual Food and Water Consumption

Females

Food (g/wk) Water (gfwk)
Animal

Group Number Week6 Week7 Week8 Week9 Week10 Week6 Week7 Week8 Week9 Week10

1 81.7 79.1 68.3 80.6 80.0 103.6 107.4 90.8 103.9 108.9

2 83.0 76.7 82.1 75.8 96.6 * 91.9 95.7 101.3

3 85.3 90.0 73.3 84.0 76.3 112.8 116.9 96.1 110.1 111.4

4 87.9 83.2 72.3 80.0 81.8 108.7 112.6 95.9 116.3 125.1

5 77.1 74.3 69.8 82.9 74.9 92.5 101.6 88.6 100.3 93.7

6 81.3 80.3 71.1 80.8 77.8 108.5 104.9 93.4 114.2 113.7

7 76.6 83.2 64.2 80.0 76.3 113.8 111.0 91.0 113.3 112.8

8 88.2 89.8 73.7 84.4 89.6 115.6 118.1 96.1 122.5 125.8

9 92.7 95.4 69.3 75.5 79.5 117.6 119.4 86.6 102.3 108.7

10 87.4 86.1 73.8 81.5 80.8 120.2 114.0 97.3 115.1 118.7

2 11 76.0 84.3 62.8 77.7 74.7 145.5 148.7 113.9 142.6 136.2

12 68.3 75.1 66.2 70.6 65.0 173.5 171.6 133.1 169.0 169.5

13 69.0 76.8 61.3 70.4 59.7 118.3 119.7 100.3 106.3 110.0

14 66.8 69.2 59.7 67.5 63.0 107.8 109.1 101.1 98.2

15 71.8 70.2 59.6 73.4 68.8 131.2 124.4 104.3 120.9 126.6

16 63.5 66.2 59.0 56.6 60.7 102.9 95.7 90.1 79.0 102.3

17 66.2 67.5 57.3 65.8 62.6 114.8 108.7 90.1 109.2 105.1

18 67.5 74.0 55.1 73.9 72.8 138.3 140.1 122.1 148.1 141.8

19 68.0 73.3 61.1 75.1 74.6 120.7 122.2 99.9 120,8 126.0

20 69.3 72.9 63.5 68.9 72.3 118.0 111.5 100.0 113.2 117.5

* Excessive Spillage
Replacement Numbers: 3 = R-01; 4 = R-02; 6 = R-03; 7 = R-04



I

Individual Food and Water Consumption 3
Females

Food (g/wk) Water (g/wk)
Animal

Group Number Week6 Week7 Week8 Week9 Week1O Week6 Week7 Week8 Week9 WeeklO

3 21 73.8 82.2 75.4 78.8 67.3 130.1 140.0 123.5 140.9 133.3 1 .

22 69.1 76.9 65.6 72.5 66.7 120.0 121.9 103.2 121.2 119.6 3
23 74.5 67.9 66.8 69.2 71.3 111.9 114.4 101.4 111.5 109.5

24 83.3 75.9 70.3 76.2 79.8 117.6 103.2 90.9 111.5 113.4 3
25 79.1 83.9 72.2 75.1 72.8 123.3 126.1 106.1 119.8 121.5

26 71.2 73.4 58.6 72.4 71.1 126.3 126.9 106.9 138.5 135.0

27 71.5 76.5 59.5 69.0 70.6 91.2 97.5 75.2 91.4 101.9

28 67.6 80.2 63.8 73.4 67.4 112.0 119.0 98.7 113.5 104.5

29 77.6 77.1 57.0 67.6 67.0 106.4 104.5 75.9 102.8 99.6

30 75.0 79.8 58.7 71.5 70.3 137.6 133.0 104.0 135.3 139.8 3
4 31 83.8 79.3 66.5 80.1 77.1 126.2 121.5 102.7 124.8 125.7 3

32 80.8 70.6 63.5 76.9 70.0 141.7 107.4 89.9 110.8 106.2

33 81.2 86.3 71.5 80.6 82.1 139.3 148.5 116.9 136.5 139.9

34 83.2 77.4 72.6 82.7 83,2 120.3 132.2 112.2 129.3 129.9

35 79.3 76.0 70.4 81.8 76.9 104.1 104.1 88.2 107.0 104.4

36 80.5 86.7 70.7 76.4 76.7 119.2 118.9 97.0 110.1 109.2

37 92.2 95.4 71.6 85.6 89.9 120.7 122.6 96.6 118.8 120.3

38 77.2 83.5 68.7 73.5 73.5 117.6 119.1 98.9 116.4 121.8

39 78.5 87.5 67.4 71.6 69.9 122.7 127.5 99.4 107.5 116.0

40 87.5 87.4 71.8 79.1 84.3 115.9 114.1 96.2 105.4 110.8

Excessive Spillage

Replacement Numbers: 39 = R-05
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I
I

Individual Food and Water Consumption

FemalesI
Food (g/wk) Water (g/wk)3 Animal

Group Number Week 11 Week 12 Week 13 Week 11 Week 12 Week 13

1 1 80.5 80.1 50.5 117.4 112.9 82.1

2 81.0 89.1 52.4 100.9 106.2 65.5

3 81.4 86.6 50.2 120.6 120.5 75.6

3 4 88.5 86.4 53.8 126.8 125.9 72.3

5 81.0 86.2 45.9 99.4 101.7 55.0

36 82.2 81.3 46.4 116.0 119.3 64.9

7 73.6 83.4 49.9 120.4 118.3 79.9

58 84.4 87.4 53.7 124.9 125.2 82.7

9 78.7 85.6 50.4 114.3 122.0 71.7

3 10 82.5 85.9 51.3 120.9 132.5 71.9

2 11 77.5 75.0 47.7 149.3 146.8 94.3

12 62.2 78.2 37.3 162.6 175.7 123.2

3 13 71.6 82.2 40.7 123.8 123.9 74.4

14 66.5 72.4 41.7 115.4 115.7 69.1

15 76.0 79.2 40.6 127.1 137.4 75.7

16 53.2 73.6 36.8 94.8 120.9 165.3

17 68.2 70.8 40.3 111.2 123.4 69.8

18 72.2 78.1 42.8 169.7 158.3 96.0

19 62.0 77.7 40.8 128.3 140.0 76.4

3 20 76.7 74.1 44.3 117.2 127.2 76.6

* Excessive Spillage
Replacement Numbers: 3 = R-01; 4 = R-02; 6 = R-03; 7 R-04
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I
U

Individual Food and Water Consumption 3
Females U

Food (g/wk) Water (gAwk)
Animal

Group Number Week 11 Week 12 Week 13 Week 11 Week 12 Week 13

3 21 66.3 80.2 46.3 138.6 147.6 89.5 U
22 69.1 80.4 44.8 125.9 138.7 81.3

23 70.7 83.8 39.8 112.5 124.2 67.6 I
24 82.0 84.7 46.4 115.7 120.5 70.7 3
25 72.2 91.6 45.2 125.5 138.3 79.6

26 75.0 73.7 44.6 139.7 139.0 86.7 1
27 67.1 76.0 41.4 102.4 104.6 62.0

28 67.9 81.5 38.5 111.5 124.5 69.9

29 67.4 75.6 41.6 104.9 115.5 76.0

30 72.7 79.5 41.4 140.8 142.6 82.4 3
4 31 80.0 85.8 44.8 130.2 127.3 74.6

32 75.7 78.4 49.6 115.0 117.1 75.0

33 80.9 87.0 48.1 143.0 139.6 83.4

34 82.1 77.3 48.4 141.1 133.6 85.8

35 81.7 78.6 46.0 114.? 108.5 74.6

36 77.2 84.8 43.7 113.2 115.6 67.0

3V 88.0 87.6 49.5 126.0 126.8 74.2 1
38 76.8 81.7 48.4 124.2 131.6 80.8

39 75.1 83.0 46.9 122.1 124.7 77.6 1
40 85.8 83.0 53.1 110.6 111.1 72.7

Excessive Spillage

Replacement Numbers: 39 = R-05

036



II

I

Individual Food and Water Consumption

MalesI
Food (g/wk) Water (g/wk)

* Animal
Group Number Week 1 Week 2 Week 3 Week 4 Week 5 Week 1 Week 2 Week 3 Week 4 Week 6

I 5 41 112.3 120.0 141.4 118.0 121.3 100.2 143.7 161.4 143.9 142.9

42 95.1 106.5 129.3 116.7 115.2 85.6 145.4 159.2 141.4 138.9

3 43 102.6 116.1 131.9 114.3 115.7 126.3 147.9 169.3 149.8 149.8

44 111.9 126.4 153.0 127.4 130.4 142.8 162.8 193.5 170.1 172.3

45 100.1 111.7 136.3 110.6 117.7 127.2 138.3 162.5 134.4 136.7

46 100.6 117.8 135.8 119.9 123.0 135.8 154.2 175.5 153.1 155.7

47 109.0 115.1 140.3 118.8 118.2 129.6 136.5 167.1 139.8 137.8

48 106.5 109.2 135.8 121.7 126.2 133.2 146.4 177.4 155.8 161.1

49 93.0 104.5 126.5 112.5 112.3 111.9 126.7 127.6 125.5

3 50 105.5 121.2 141.1 121.2 124.0 126.0 139.5 162.5 137.1 140.7

S 6 51 98.9 " 98.2 117.3 134.8 165.0 149.0 145.9

52 73.8 88.7 128.0 119.4 102.2 102.3 121.9 152.2 146.0 140.2

53 * 107.9 " 95.3 ° 110.3 124.0 147.1 122.9 133.2

54 82.1 94.8 113.1 102.5 111.0 147.3 123.9 133.1

S55 . . . . 105.7 123.6 143.8 * 158.9 150.7

56 89.8 103.0 160.0 ° 112.6 123.8 152.5 140.2 149.7

57 67.4 91.5 108.3 96.0 89.9 92.6 122.6 148.4 132.4 135.8

58 75.7 91.3 114.0 100.8 99.5 103.6 125.2 150.0 133.5 141,5

59 . 122.5 158.0 152.5

60 79.0 117.5 156.6 112.6 97.9 115.6 141.4 168.3 157.5 158.0

Excessive Spillage
Replacement Numbers: 43 = R-06; 50 = R-07; 54 = R-08; 57 = R-09
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I

Individual Food and Water Consumption

Males

I
Food (g/wk) Water (g/wk)

Animal

Group Number Week I Week 2 Week 3 Wee• 4 Week 5 Week 1 Week 2 Week 3 Week 4 Week 1
7 61 110.3 o . . .. 151.6 * 149.1 152.9 3

62 90.6 115.8 132.2 ' 98.1 108.9 129.0 139.1 125.9 124.8

63 118.9 107.6 127.5 * 179.9 155.6 159.9 3
64 89.6 97.7 117.2 103.0 102.1 121.0 135.0 152.2 137.8 139.3

65 95.5 97.9 109.7 107.9 107.6 108.0 121.6 148.1 131.8 129.3 1
66 77.9 101.8 118.9 102.1 96.6 117.0 149.1 159.6 143.5 128.3

-7 57.0 * 102.4 114.7 147.7 161.1 146.6 139.9

68 109.9 99.8 123.7 105.5 102.4 116.6 133.3 152.7 144.3 141.7

69 109.4 90.8 109.4 97.3 90.7 110.6 '121.9 132.8 128.8 119.4

70 86.8 98.0 121.4 107.7 107.6 113.8 137.4 176.6 152.4 142.2 I

8 71 116.2 125.5 146.2 137.6 130.1 137.0 153.2 181.6 161.3 166.7 3
72 106.8 117.5 138.8 143.1 112.1 132.7 144.3 173.1 149.8 146.1

73 99.5 108.5 131.9 112.2 110.9 123.8 134.4 155.6 124.5 127.1

74 101.5 110.5 133.7 116.0 113.4 120.7 132.8 158.2 143.4 130.9

75 101.4 114.5 133.0 121.1 119.9 125.3 142.0 170.9 151.8 145.6

76 92.2 97.9 118.L, 106.6 101.0 109.1 119.8 141.4 119.3 116.0

77 98.6 105.1 119.1 109.0 109.7 130.4 138.5 167.5 144.3 145.8

78 127.4 106.3 1"33.6 116.1 109.9 125.4 129.5 152.7 129.6 127.0

79 102.0 112.6 128.1 117.0 111.5 129.6 147.6 162.0 143.4 146.1

80 108.0 104.3 133.0 115.1 111.0 121.1 126.9 151.8 129.4 127.2

Excessive Spillage U
Replacement Numbers: 61 = R-1 0; 79 R-1 1
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I

Individual Food and Water Consumption

MalesI
Food (g/wk) Water (gtwk)

Animal
Group Number Week 6 Week 7 Week 8 Week 9 Week 10 Week 6 Week 7 Week 8 Week 9 Week 10

I 5 41 127.6 125.1 105.5 109.9 116.3 147.6 144.0 119.8 127.9 138.3

42 110.1 107.8 96.5 100.0 96.8 128.8 130.0 111.3 117.0 118.4

43 120.9 97.9 92.4 129.2 105.8 154.5 133.6 125.3 152.8 133.3

44 136.7 121.4 109.2 129.7 132.3 175.7 150.2 140.2 156.4 159.0

45 114.6 115.0 94.8 103.6 107.6 132.0 133.9 109.3 119.1 127.5

46 124.1 121.9 98.2 118.8 122.1 157.1 151.9 130.4 150.0 152.0

47 125.7 125.3 100.7 110.5 113.7 149.0 142.5 118.6 127.5 132.7

48 128.3 131.4 109.0 117.9 120.8 170.0 162.4 139.2 157.4 164.6

49 104.8 103.9 85.9 96.9 103.3 125.6 121.5 105.3 119.2 133.2

S50 122.7 125.3 102.9 116.3 121.2 142.4 136.3 114.7 129.9 139.0

S 6 51 109.6 110.8 87.7 103.2 93.3 142.6 158.0 131.1 133.0 135.6

52 103.1 100.5 85.7 98.1 97.9 140.2 140.9 125.3 142.1 142.7

3 53 110.0 118.5 88.2 97.7 95.1 120.2 124.3 115.0 117.9 115.4

54 97.0 101.3 86.6 102.3 97.3 122.9 127.2 112.4 132.7 124.6

S55 112.0 105.2 89.1 105.4 84.4 153.6 143.1 131.8 147.7 145.8

56 117.0 97.8 86.6 102.2 97.1 150.6 129.9 112.0 137.0 139.4

S57 91.2 99.1 75.1 97.7 84.8 141.5 148.4 121.7 141.6 137.2

58 91.5 89.7 82.6 96.2 90.3 131.2 122.7 114.2 127.9 123.5

1 59 . 152.2 158.2 123.4 152.7 145.4

60 87.7 74.6 72.7 86.9 86.1 155.2 145.7 129.3 158.1 152.6

U* Excessive Spillage
Replacement Numbers: 43 = R-06; 50 = R-07; 54 = R-08; 57 = R-09
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I
I

Individual Food and Water Consumption

Males I
Food (g/wk) Water (g/wk)

Animal

Group Number Week 6 Week 7 Week 8 Week 9 Week 10 Week 6 Week 7 Week 8 Week 9 Week 10

7 61 . . . . . 157.7 * 158.3 144.9 3
62 100.2 106.5 85.5 107.1 96.2 115.8 123.1 100.2 115.1 118.2

63 114.7 115.1 101.3 113.0 103.2 159.3 156.6 133.2 156.8 160.3 3
64 106.4 100.2 87.4 105.7 98.1 145.1 138.4 121.8 140.8 142.9

65 104.2 109.4 88.9 94.8 95.7 129.8 134.9 111.6 123.0 118.5 I
66 97.3 108.5 84.3 92.0 82.9 130.1 136.2 107.5 125.6 125.2

67 99.9 106.1 83.9 95.9 100.8 144.8 141.5 114.5 129.8 133.2

68 101.3 110.5 88.8 104.1 99.4 142.2 146.4 120.1 140.9 138.5

69 90.9 96.5 74.5 92.3 89.9 122.3 121.1 104.0 124.3 128.6

70 109.4 116.3 87.7 105.9 107.3 150.4 151.7 118.0 139.3 143.5

8 71 128.4 136.4 110.0 120.2 113.1 167.7 167.5 129.1 144.1 144.9

72 115.0 113.6 96.1 107.2 105.3 143.7 144.8 128.8 139.8 138.8

73 114.5 110.9 95.0 106.8 104.8 128.9 128.1 107.2 122.0 121.8 3
74 116.4 113.3 98.9 108.2 106.1 139.3 130.7 113.1 129.6 134.2

75 121.0 120.1 102.4 119.0 107.8 152.0 * 133.7 154.7 140.2 3
76 102.0 102.3 83.8 88.4 87.0 118.5 115.8 96.8 106.9 104.9

77 111.1 114.3 94.3 107.4 106.3 159.0 144.9 124.4 142.6 138.7 3
78 114.8 114.9 94.9 116.5 113.5 131.5 131.6 108.7 138.4 141.7

79 114.4 112.2 96.0 103.2 107.0 151.0 146.9 124,6 144.5 152.1 3
80 115.7 117.8 101.9 113.6 115.7 135.5 135.0 113.8 134.9 140.0

* Excessive Spillage

Replacement Numbers: 61 = R-10; 79 = R-11
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Individual Food and Water Consumption

MalesI
Food (g/wk) Water (g/wk)

Animal

Group Number Week11 Week12 Week13 Week11 Week12 Week13

I 5 41 119.3 129.1 86.7 142.5 146.4 106.6

42 103.1 120.5 84.1 126.5 137.4 102.8

43 103.0 111.5 81.2 130.0 125.4 98.3

44 131.2 127.4 99.8 159.9 156.3 122.2.

45 108.2 110.9 81.7 128.1 131.2 97.0

46 124.8 128.2 88.8 162.5 156.6 117.2

47 120.4 124.4 92.7 139.3 140.9 109.6

48 129.3 134.6 94.0 175.7 168.7 1265.4

49 105.2 109.7 77.1 129.4 124.6 93.1

3 50 122.5 129.5 93.5 142.9 145.6 105.7

6 51 91.7 105.4 66.2 143.3 141.2 103.7

52 95.6 102.9 69.7 138.7 138.8 108.4

53 94.0 1127 68.1 118.6 126.9 93.5

54 94.6 98.3 65.2 128.5 127.3 92.3

55 86.7 102.6 69.2 145.1 149.6 104.1

56 96.2 105.2 67.0 132.3 134.3 97.7

S57 98.0 94.1 67.1 151.8 140.3 116.3

58 91.8 100.6 67.0 132.5 134.3 97.9

59 * 155.9 155.0 110.3

60 97.3 92.1 67.0 175.7 173.6 122.2

* Excessive Spillage
Replacement Numbers: 43 = R-06; 50 = R-07; 54 = R-08; 57 = R-09
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Individual Food and Water Consumption

Males I
Food (g/wk) Water (g/wk)

Animal
Group Number Week1l Week12 Week13 Week1l Week12 Week13

7 61 152.9 152.3 116.3 3
62 100.9 112.8 71.3 121.3 133.5 94.2

63 111.8 117.7 77.4 164.3 164.6 119.6 1
64 107.5 112.0 70.4 149.9 148.1 111.6

65 103.7 101.4 69.9 130.1 125.0 88.6 I
66 92.7 105.7 65.4 133.1 142.0 98.9

67 106.1 107.0 72.6 146.5 147.8 103.4

68 103.8 113.1 73.5 151.8 153.6 111.7

69 92.9 93.0 69.6 142.3 133.9 98.5

70 110.0 116.4 78.5 156.1 156.5 109.6 3
8 71 119.0 123.5 86.8 147.9 152.8 113.1 3

72 110.8 113.3 81.1 142.0 145.2 109.3

73 109.5 112.0 80.4 127.9 136.4 93.7 3
74 113.6 120.7 85.6 137.8 140.7 103.2

75 112.6 123.3 86.9 147.7 153.8 113.0 3
76 91.4 102.6 67.5 109.0 112.9 86.0

77 110.7 120.2 80.4 145.3 149.6 108.3 3
78 117.7 123.7 87.4 142.7 143.1 102.2

79 113.9 123.7 81.4 158.4 158.1 116.0

80 114.1 126.0 87.6 140.3 141.8 106.5

* Excessive Spillage I
Replacement Numbers: 61 = R-1 0; 79 R-1 1
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BODY WEIGHTS

10/29/92 11/05/92 11/12/92 11/20/92 11/27/92 12/04/92

1-01 162.6 165.3 167.5 172.3 173.9 174.41
1-02 162.2 164.4 170.3 179.0 18 1.6 18.

1-R-0I 163.0 166.7 171.8 178.3 179.4 183.91
1-R-02 164.7 169.8 173.6 183.3 184.8 189.6
1-05 159.6 163.6 167.9 173.4 179.2 174.2

1-R-03 166.1 165.4 170.7 173.7 178.9 180.81
1-R-04 156.9 161.2 167.4 171.7 174.8 175.1E
1.08 159.3 162.6 171.1 177.9 185.4 185.2
1-09 159.4 162.1 169.9 173.9 182.1 181.
1-10 153.5 157.5 163.6 171.2 172.2 178.
2-11 167.3 174.7 176.1 183.6 183.1
2-12 162.2 160.1 165.4 171.8 179.8 177.5
2-13 163.6 159.9 165.8 172.6 177.6 178.11
2-14 159.9 157.2 164.4 169.0 172.9 173.7U
2-15 162.6 161.1 167.6 174.1 178.7 179.4
2-16 163.3 164.1 168.8 168.4 171.6 170
2-17 164.3 159.7 166.2 170.2 168.5 1705
2-18 159.3 154.7 166.9 168.8 172.3 170.8
2-19 160.7 160.5 167.0 170.9 172.7 171.5
2-20 159.9 161.0 163.8 167.9 169.1 171.8U
3-21 170.2 171.4 176.7 178.2 179.8 180.8-
3-22 163.4 160.0 165.9 172.3 175.7 178.1
3-23 163.9 163.8 173.6 176.2 180.1 179 .6f
3-24 162.5 168.7 173.5 176.8 186.9 183.45
3-25 162.2 165.8 167.4 172.6 177.8 175.1
3-26 157.9 154.8 164.0 162.3 168.1 171.
3-27 154.1 154.3 164.2 168.1 175.6 177.61
3-28 152.7 159.4 164.7 169.1 170.9 172.2
3-29 154.1 158.1 165.4 171.7 178.0 176.6
3-30 157.8 159.3 165.7 174.3 175.6 178.01
4-31 163.9 169.5 177.4 182.9 186.7 191.7K
4-32 159.5 168.1 171.8 176.7 182.5 183.2
4-33 166.7 170.5 177.0 179.0 186.7 187.6K
4-34 167.7 169.9 176.4 180.0 187.1 1890
4-35 165.7 164.9 171.3 173.7 178.9 177.8
4-36 160.3 169.6 169.9 179.6 181.6 183.
4-37 161.5 172.3 181.2 185.7 194.7 195 .9E
4-38 ý.54.0 158.3 161.6 168.3 174.9 172.9
4-R-05 155.7 164.2 168.4 174.6 179.2 177.7
4-40 155.2 160.3 166.7 174.2 184.7 186.31

WEIGHTS IN GR.'US
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BODY WEIGHTS

10/30/92 11/05/92 11/12/92 11/20/92 11/27/92 12/04/92I
5-41 219.5 236.8 257.5 274.7 290.6 296.0
5-42 214.6 225.8 240.1 253.7 266.9 268.3

5-R-06 222.6 239.7 257.6 268.9 280.2 286.8
5-44 219.2 239.5 262.4 279.2 296.9 304.2
5-45 210.1 225.6 246.2 263.4 277.8 284.7
5-46 210.3 225.3 242.5 259.3 274.9 284.5
5-47 209.6 226.4 246.7 262.4 279.2 286.8
5-48 211.8 229.1 248.5 270.3 286.8 298.7E 5-49 196.1 207.5 225.6 241.4 254.2 262.4
5-R-07 221.3 236.9 254.7 269.8 278.7 290.5
6-51 220.7 220.7 231.6 240.9 250.9 253.7
6-52 212.7 211.8 222.7 237.3 250.3 251.7
6-53 219.1 222.2 233.6 244.6 248.9 259.5

6-R-08 214.2 217.8 224.8 232.0 240.8 258.3
6-55 209.2 214.2 225.6 235.0 243.5 251.9
6-56 206.1 216.5 230.9 241.4 253.2 257.4

6-R-0g 207.3 204.8 218.4 229.2 237.8 243.9
6-58 202.3 205.6 218.3 227.1 236.1 247.4
6-59 206.7 212.8 225.5 234.2 244.8 249.4
6-60 204.2 209.4 216.0 224.8 231.9 238.2

7-R-10 215.7 227.8 244.8 258.9 266.3 272.6
7-62 213.7 219.9 236.9 247.4 258.0 264.7
7-63 212.2 224.2 241.5 257.4 265.4 279.4
7-64 208.7 219.6 233.1 245.0 254.1 264.4
7-65 200.7 211.9 226.7 239.9 251.3 258.2
7-66 207.1 212.1 231.0 240.1 248.7 249.8
7-67 204.6 209.2 224.8 234.3 244.5 249.5
7-68 205.4 217.1 234.8 244.2 256.9 261.5
7-69 190.8 198.6 207.9 210.9 222.6 222.9
7-70 201.0 212.2 226.6 241.5 252.7 259.0
8-71 223.5 241.5 264.2 284.4 299.6 307.5
8-72 212.7 227.9 246.3 260.4 273.2 277.3
8-73 211.1 227.7 243.2 260.3 269.5 278.1
8-74 213.7 229.9 247.9 262.4 274.3 281.4
8-75 213.8 227.9 247.9 262.2 276.4 285.1
8-76 198.8 211.3 224.1 233.8 240.0 244.1
8-77 203.5 218.1 238.1 250.4 262.1 268.9
8-78 205.3 222.3 238.4 253.1 264.5 269.7

8-R-11 209.1 226.1 240.8 251.3 264.4 270.7
8-80 199.2 210.1 227.7 245.7 258.2 264ý7

WZIGHTS IN GRAMS

0
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BODY WEIGHTS

12/11/92 12/18/92 12/24/92 01/04/93 01/11/93 01/18/93

1-01 177.5 178.8 177.8 183.5 186.3 184.61
1-02 182.3 177.9 178.9 184.6 184.4 192.4

1-R-01 185.1 184.4 189.1 190.2 189.6 194 .9
l-R-02 190.6 190.4 193.4 195.5 195.4 199.
1-05 177.6 174.1 180.5 177.9 182.3 181.3
2-R-03 182.9 185.2 185.3 192.4 191.3 194.6
1-R-04 177.1 182.1 178.2 183.6 183.4 186.71
1-08 191.5 195.0 193.2 198.7 201.1 203.6
1-09 187.4 192.8 190.1 190.7 191.2 195.1
1-10 180.7 180.7 183.3 189.3 185.0 192.41
2-11 184.9 187.2 185.7 194.4 194.6 190. 6E
2-12 175.3 177.1 181.7 181.2 182.0 189.4
2-13 175.8 178.9 179.9 181.2 183.5 192.4
2-14 171.6 1"70.5 172.4 176.4 179.4 183. 5f
2-15 180.4 180.4 180.7 187.5 189.9 193.5
2-16 169.6 169.8 174.5 171.8 173.7 177.9
2-17 173.1 170.2 173.2 175.6 178.2 184.7 .
2-18 172.5 179.8 175.9 184.7 186.4 192. 3
2-19 171.7 177.0 175.7 179.9 182.2 188.3
2-20 175.3 178.1 180.8 180.5 182.6 188.6
3-21 177.4 181.7 186.2 186.5 183.2 189.9 :
3-22 175.3 176.9 180.0 183.0 183.2 190.8~
3-23 180.3 180.4 185.2 189.3 189.9 192.2
3-24 189.1 188.7 190.5 195.3 193.7 202. 3E
3-25 177.1 179.7 180.9 184.8 185.3 187.8
3-26 172.5 172.6 173.8 181.7 183.8 185.8
3-27 173.2 180.3 178.9 186.0 189.2 193.23
3-28 173.2 175.1 177.8 183.2 184.3 185. 8
3--29 177.5 181.0 179.0 183.9 185.9 187.0
3-30 173.4 180.9 179.4 186.4 185.7 185.8*
4-31 194.9 194.1 194.1 199.3 201.8 205.5.
4-32 186.8 184.7 138.6 192.7 191.3 196.2
4-33 188.5 192.3 194.6 197.3 199.6 201.8
4-34 190.2 189.4 192.9 199.2 198.3 199.8 E
4-35 179.8 180.7 183.4 185.7 189.8 190. 8U
4-36 186.7 188.9 193.6 196.4 199.3 199.2
4-37 200.0 206.7 204.0 206.4 210.2 213.5

4-38 175.6 179.4 181.3 185.8 185.7 190.0
4-R-05 180.4 186.1 186.7 189.6 188.7 195.5':
4-40 190.4 191.2 194.4 195.6 199.9 201.8WEIGHTS IN G P I
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BODY WEIGHTS

12/11/92 12/18/92 12/24/92 01/04/93 01/11/93 01/18/93

5-41 307.8 3C6.5 313.3 328.6 336.9 338.3

5-42 275.3 270.9 276.6 288.3 297.8 303.1
5-R-06 293.6 275.9 280.1 299.6 306.8 309.4
5-44 317.6 309.4 320.4 340.3 350.0 352.7
5-45 294.3 292.6 294.6 307.9 313.4 313.1
5-46 297.7 303.0 307.4 325.1 332.9 336.8
5-47 299.2 307.0 309.2 323.5 329.5 335.2
5-48 315.1 321.7 330.7 350.4 357.3 363.7
5-49 268.7 271.6 274.5 290.6 294.2 296.5

5-R-07 299.8 305.6 313.3 332.3 341.9 345.7
6-51 260.7 265.0 269.3 277.3 283.5 286.3
6-52 259.9 260.2 262.6 279.8 286.2 289.5
6-53 261.2 264.2 270.5 275.9 282.1 286.8

6-R-08 259.6 258.3 265.5 281.9 285.5 286.0
6-55 254.5 254.4 262.8 272.4 276.8 283.6
6-56 262.5 263.9 266.4 280.7 281.2 286.1

6-R-09 249.4 256.2 256.3 268.2 275.4 272.9
6-58 249.2 248.0 258.2 268.9 277.5 279.3
6-59 256.6 263.9 267.3 274.2 279.3 284.9
6-60 245.5 248.4 254.3 267.4 273.8 278.7

7-R-10 284.3 280.2 290.9 306.1 310.9 317.9
7-62 272.9 272.3 275.0 288.9 297.3 298.3
7-63 282.6 230.7 289.0 309.8 315.0 315.8
7-64 269.3 265.1 270.8 289.9 300.0 301.1
7-65 263.2 263.1 268.3 278.6 288.5 294.4
7-66 254.1 260.3 268.1 278.3 283.3 288.8
7-67 258.2 261.9 265.1 273.6 284.3 288.4
7-68 267.6 272.4 280.0 286.8 295.8 294.4
7-69 232.6 236.1 243.3 256.9 264.3 269.4
7-70 271.1 275.2 277.8 293.6 299.4 302.6
8-71 318.2 320.2 327.3 343.6 350.7 354.3
8-72 288.6 286.3 292.4 301.9 306.5 312.3
8-73 287.9 286.6 2T0.6 302.1 311.2 316.9
8-74 291.2 28t.3 292.3 301.4 309.6 312.4
8-75 299.0 292.6 300.0 316.9 326.4 331.5
8-76 250.5 251.1 252.6 262.2 271.4 276.1
8-77 281.0 285.3 293.4 309.6 319.2 321.7
8-78 279.9 291.0 295.3 310.5 316.6 320.6

8-R-11 284.4 282.7 289.9 301.8 316.1 320.3
8-80 279.6 286.6 294.9 310.7 317.6 318.4

WEIGH:TS IN GRA-MS
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GP-ANI BODY KIDNEY LUNGS LIVER
NUMBER WEIGHT WEIGHT WEIGHT WEIGHT KIDNEY LUNGS LIVER5

1-01 175.18 1.299 0.878 4.668 0.742 0.501 2.665
1-02 181.57 1.511 1.001 4.870 0.832 0.551 2.682

I-R-01 182.45 1.245 0.943 5.001 0.682 0.517 2.741
1-R-02 187.60 1.368 0.896 b.068 0.729 0.478 2.701 3
1-05 174.01 1.363 1.194 5.893 0.783 0.686 3.387

1-R-03 178.82 1.325 1.000 4.903 0.741 0.559 2.742
1-R-04 178.42 1.263 1.027 4.844 0.708 0.576 2.715

1-08 187.30 1.349 0.946 5.167 0.720 0.505 2.7593
1-09 185.42 1.314 0.890 4.700 0.709 0.480 2.535
1-10 179.64 1.317 1.065 5.191 0.733 0.593 2.890
2-11 179.11 1.290 0.929 5.699 0.720 0.519 3.1823
2-12 171.17 1.235 0.961 5.096 0.722 0.561 2.977 U
2-13 173.13 1.273 0.881 4.940 0.735 0.509 2.853
2-14 165.50 1.245 0.917 5.154 0.752 0.554 3.114
2-15 175.43 1.295 1.041 5.338 0.738 0.593 3.043
2-16 163.84 1.195 1.010 5.238 0.729 0.616 3.197
2-17 167.45 1.381 0.961 5.084 0.825 0.574 3.036
2-18 173.03 1.294 0.923 5.086 0.748 0.533 2.939 3
2-19 168.33 1.254 0.853 5.450 0.745 0.507 3.238 U
2-20 169.89 1.334 0.985 5.355 0.785 0.580 3.152
3-21 174.91 1.332 0.899 4.805 0.762 0.514 2.7478
3-22 170.45 1.190 0.970 4.916 0.698 0.569 2.884 U
3-23 178.35 1.351 0.865 5.141 0.757 0.485 2.883
3-24 185.54 1.476 1.093 5.526 0.796 0.589 2.978
3-25 172.05 1.314 0.926 5.379 0.764 0.538 3.1267
3-26 171.48 1.285 0.812 5.267 0.749 0.474 3.071
3-27 176.90 1.240 1.088 5.128 0.701 0.615 2.899
3-28 171.80 1.273 0.950 4.959 0.741 0.553 2.8863
3-29 173.57 1.240 0.819 4.753 0.714 0.472 2.738
3-30 170.20 1.319 0.831 5.008 0.775 0.488 2.942
4-31 191.81 1.293 1.067 5.180 0.674 0.556 2.701*
4-32 186.90 1.301 0.940 5.126 0.696 0.503 2.743
4-33 188.45 1.233 0.973 5.190 0.654 0.516 2.754
4-34 189.51 1.304 1.021 5.534 0.688 0.539 2.920
4-35 176.95 1.344 1.126 5.084 0.760 0.636 2.873
4-36 186.58 1.342 0.954 5.184 0.719 0.511 2.778
4-37 196.90 1.338 1.033 5.499 0.680 0.525 2.793
4-38 177.44 1.274 1.012 5.223 0.718 0.570 2.944

4-R--05 179.21 1.342 1.026 5.037 0.749 0.573 2.811
4-40 192.97 1.335 0.876 5.251 0.692 0.454 2.721
Weights in grams.
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GP-ANI BODY KIDNEY LUNGS LIVERI NUMBER WEIGHT WEIGHT WEIGHT WEIGHT KIDNEY LUNGS LIVER

5-41 325.07 2.406 1.232 9.821 0.740 0.379 3.021
5-42 293.65 1.904 1.134 7.979 0.648 0.386 2.717

5-R-06 303.37 2.011 1.179 8.416 0.663 0.389 2.774
5-44 340.44 2.517 1.351 10.834 0.739 0.397 3.182
5-45 305.28 2.051 1.201 8.192 0.672 0.393 2.683
5-46 320.96 2.251 1.426 9.257 0.701 0.444 2.884
5-47 326.14 2.315 1.416 9.793 0.710 0.434 3.003
5-48 350.18 2.534 1.624 10.287 0.724 0.464 2.938
5-49 284.92 1.939 1.172 7.800 0.681 0.411 2.738

5-R-07 333.94 2.401 1.271 10.246 0.719 0.381 3.068
6-51 270.07 1.971 1.353 9.010 0.730 0.501 3.336
6-52 272.11 1.823 1.239 9.089 0.670 0.455 3.340
6-53 268.84 1.989 1.160 9.308 0.740 0.431 3.462

6-R-08 264.17 1.915 1.145 8.600 0.725 0.433 3.255
6-55 265.67 1.820 1.121 8.729 0.685 0.422 3.286
6-56 264.78 2.044 1.238 9.231 0.772 0.468 3.486

6-R-09 254.20 1.761 1.214 7.923 0.693 0.478 3.117
6-58 263.92 1.993 1.192 8.339 0.755 0.452 3.160
6-59 266.15 1.973 1.283 7.464 0.741 0.482 2.804
6-60 259.01 1.776 1.180 8.602 0.686 0.456 3.321

7-R-10 303.87 2.137 1.189 11.649 0.703 0.391 3.834
7-62 277.11 2.093 1.229 9.064 0.755 0.444 3.271
7-63 293.58 2.039 1.151 9.328 0.695 0.392 3.177
7-64 282.79 2.069 1.221 8.885 0.732 0.432 3.1427-65 274.47 1.896 1.251 8.444 0.691 0.456 3.076

7-66 274.26 1.924 1.109 8.808 0.702 0.404 3.212
7-67 271.27 1.848 1.175 9.187 0.681 0.433 3.387
7-68 281.14 2.112 1.162 9.175 0.751 0.413 3.263
7-69 258.38 1.859 1.089 8.050 0.719 0.421 3.116
7-70 289.23 2.074 1.268 9.513 0.717 0.438 3.289
8-71 339.18 2.545 1.516 10.361 0.750 0.447 3.055
8-72 301.77 2.058 1.199 8.758 0.682 0.397 2.902
8-73 300.76 1.889 1.565 8.664 0.628 0.520 2.881
8-74 304.27 2.137 1.259 8.725 0.702 0.414 2.868
8-75 317.96 2.167 1.587 9.585 0.682 0.499 3.015
8-76 267.72 1.779 1.039 7.306 0.665 0.388 2.729
8-77 305.60 2.191 1.219 9.182 0.717 0.399 3.005
8-78 309.79 2.231 1.425 9.140 0.720 0.460 2.950

8-R-11 305.38 2.123 1.198 9,671 0.695 0.392 3.167
8-80 306.91 2.350 1.280 9.245 0.766 0.417 3.012
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GP-ANI BODY HEART BRAIN SPLEEN %%
NUMBER WEIGHT WEIGHT WEIGHT WEIGHT HEART BRAIN SPLEEN

1-01 175.18 0.651 1.778 0.381 0.372 1.015 0.217 3
1-02 181.57 0.689 1.812 0.439 0.379 0.998 0.242 U

I-R-01 182.45 0.602 1.722 0.421 0.330 0.944 0.231
1-R-02 187.60 0.647 1.901 0.460 0.345 1.013 0.245

1-05 174.01 0.616 1.720 0.449 0.354 0.988 0.258
1-R-03 178.82 0.618 1.697 0.437 0.346 0.949 0.244
l-R-04 178.42 0.692 1.822 0.429 0.388 1.021 0.240
1-08 187.30 0.634 1.723 0.470 0.338 0.920 0.251
1-09 185.42 0.732 1.801 0.431 0.395 0.971 0.232
1-10 179.64 0.731 1.901 0.441 0.407 1.058 0.245
2-11 179.11 0.657 1.704 0.633 0.367 0.951 0.353
2-12 171.17 0.616 1.645 0.610 0.360 0.961 0.356
2-13 173.13 0.616 1.844 0.601 0.356 1.065 0.347
2-14 165.50 0.637 1.884 0.608 0.385 1.138 0.367
2-15 175.43 0.611 1.653 0.653 0.348 0.942 0.372
2-16 163.84 0.586 1.766 0.579 0.358 1.078 0.353
2-17 167.45 0.616 1.776 0.600 0.368 1.061 0.358
2-18 173.03 0.668 1.751 0.699 0.386 1.012 0.404
2-19 168.33 0.663 1.730 0.592 0.394 1.028 0.352
2-20 169.89 0.613 1.733 0.589 0.361 1.020 0.347
3-21 174.91 0.657 1.777 0.383 0.376 1.016 0.219
3-22 170.45 0.655 1.850 0.598 0.384 1.085 0.351
3-23 178.35 0.657 1.793 0.623 0.368 1.005 0.349
3-24 185.54 0.689 1.854 0.654 0.371 0.999 0.352
3-25 172.05 0.665 1.882 0.548 0.387 1.094 0.319
3-26 171.48 0.616 1.678 0.474 0.359 0.979 0.276
3-27 176.90 0.685 1.626 0.550 0.387 0.919 0.311
3-28 171.80 0.617 1.794 0.516 0.359 1.044 0.300
3-29 173.57 0.722 1.740 0.507 0.416 1.002 0.292
3-30 170.20 0.678 1.751 0.568 0.398 1.029 0.334
4-31 191.81 0.687 1.873 0.420 0.358 0.976 0.219
4-32 186.90 0.648 1.705 0.452 0.347 0.912 0.242
4-33 188.45 0.647 1.771 0.464 0.343 0.940 0.246
4-34 189.51 0.681 1.772 0.456 0.359 0.935 0.241
4-35 176.95 0.659 1.753 0.462 0.372 0.991 0.261
4-36 186.58 0.652 1.699 0.433 0.349 0.911 0.232
4-37 196.90 0.739 1.822 0.514 0.375 0.925 0.261
4-38 177.44 0.662 1.819 0.418 0.373 1.025 0.236 N

4-R-05 179.21 0.679 1.881 0.467 0.379 1.050 0.261
4-40 192.97 0.789 1.798 0.466 0.409 0.932 0.241

I



I
I
I

GP-ANI BODY HEART BRAIN SPLEEN
NUMBER WEIGHT WEIGHT WEIGHT WEIGHT HEART BRAIN SPLEEN

5-41 325.07 1.016 1.992 0.631 0.313 0.613 0.194
5-42 293.65 0.934 1.844 0.529 0.318 0.628 0.180

5-R-06 303.37 0.832 1.785 0.602 0.274 0.588 0.198
5-44 340.44 1.065 1.986 0.609 0.313 0.583 0.179
5-45 305.28 0.938 1.863 0.620 0.307 0.610 0.203
5-46 320.96 1.077 1.904 0.653 0.336 0.593 0.203
5-47 326.14 0.970 1.918 0.706 0.297 0.588 0.216
5-48 350.18 0.952 1.857 0.756 0.272 0.530 0.216
5-49 284.92 0.921 1.835 0.596 0.323 0.644 0.209

5-R-07 333.94 1.042 1.953 0.608 0.312 0.585 0.182
6-51 270.07 0.837 1.815 0.798 0.310 0.672 0.295
6-52 272.11 0.901 1.788 0.827 0.331 0.657 0.304
6-53 268.84 0.955 1.968 0.770 0.355 0.732 0.286

6-R-08 264.17 0.743 1.724 0.768 0.281 0.653 0.291
6-55 265.67 0.805 1.888 0.751 0.303 0.711 0.283
6-56 264.78 0.894 1.795 1.029 0.338 0.678 0.389

6-R-09 254.20 0.801 1.796 0.923 0.315 0.707 0.363
6-58 263.92 0.805 1.816 1.024 0.305 0.688 0.388
6-59 266.15 0.812 1.799 0.792 0.305 0.676 0.298
6-60 259.01 0.845 1.826 0.825 0.326 0.705 0.319

7-R-10 303.87 0.884 1.891 0.695 0.291 0.622 0.229
7-62 277.11 0.812 1.801 0.742 0.293 0.650 0.268
7-63 293.58 0.883 1.909 0.706 0.301 0.650 0.240
7-64 282.79 0.912 1.806 0.699 0.323 0.639 0.247
7-65 274.47 0.950 1.812 0.763 0.346 0.660 0.278
7-66 274.26 0.846 1.873 0.649 0.308 0.683 0.237
7-67 271.27 0.895 1.755 0.722 0.330 0.647 0.266
7-68 281.14 0.918 1.824 0.675 0.327 0.649 0.240
7-69 258.38 0.905 1.828 0.681 0.350 0.707 0.264
7-70 289.23 0.913 1.878 0.762 0.316 0.649 0.263
8-71 339.18 1.070 1.998 0.672 0.315 0.589 0.198
8-72 301.77 0.971 1.834 0.621 0.322 0.608 0.206
8-73 300.76 0.988 1.792 0.497 0.329 0.596 0.165
8-74 304.27 0.958 1.928 0.612 0.315 0.634 0.201
8-75 317.96 0.937 1.765 0.571 0.295 0.555 0.180
8-76 267.72 0.884 1.916 0.602 0.330 0.716 0.225
8-77 305.60 1.066 1.873 0.613 0.349 0.613 0.201
8-78 309.79 0.994 1.785 0.624 0.321 0.576 0.201

8-R-11 305.38 0.904 1.798 0.666 0.296 0.589 0.218
8-80 306.91 0.963 1.961 0.654 0.314 0.639 0.213

I
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TESTES/%
GP-ANI BODY ADRENALS THYMUS OVARIES TESTES/
NUMBER WEIGHT WEIGHT WEIGHT WEIGHT ADRENALS THYMUS OVARIES

1-01 175.18 0.082 0.249 0.114 0.047 0.142 0.065
1-02 181.57 0.089 0.275 0.145 0.049 0.151 0.080

1-R-01 182.45 0.101 0.264 0.215 0.055 0.145 0.118
1-R-02 187.60 0.075 0.192 0.170 0.040 0.102 0.091 U

1-05 174.01 0.100 0.215 0.138 0.057 0.124 0.079 U
1-R-03 178.82 0.098 0.234 0.170 0.055 0.131 0.095
1-R-04 178.42 0.090 0.198 0.102 0.050 0.111 0.057

1-08 187.30 0.093 0.231 0.153 0.050 0.123 0.082
1-09 185.42 0.059 0.186 0.089 0.032 0.100 0.048
1-10 179.64 0.087 0.347 0.132 0.048 0.193 0.073
2-11 179.11 0.080 0.185 0.134 0.045 0.103 0.075
2-12 171.17 0.090 0.174 0.166 0.053 0.102 0.097
2-13 173.12 0.064 0.177 0.107 0.037 0.102 0.062
2-14 165.50 0.099 0.216 * 0.060 0.131 0.000
2-15 175.43 0.074 0.181 0.121 0.042 0.103 0.069
2-16 163.84 0.056 0.189 0.090 0.034 0.115 0.055
2-17 167.45 0.061 0.216 0.106 0.036 0.129 0.063
2-18 173.03 0.060 0.193 0.091 0.035 0.112 0.053
2-19 168.33 0.072 0.168 0.119 0.043 0.100 0.071
2-20 169.89 0.078 0.239 0.108 0.046 0.141 0.064
3-21 174.91 0.069 0.201 0.123 0.039 0.115 0.070
3-22 170.45 0.086 0.221 0.117 0.050 0.130 0,069
3-23 178.35 0.054 0.189 0.148 0.030 0.106 0.083
3-24 185.54 0.075 0.292 0.124 0.040 0.157 0.067
3-25 172.05 0.083 0.182 0.115 0.048 0.106 0.067
3-26 171.48 0.067 0.214 0.093 0.039 0.125 0.054
3-27 176.90 0.086 0.218 0.151 0.049 0.123 0.085
3-28 171.80 0.085 0.183 0.115 0.049 0.107 0.067
3-29 173.57 0.072 0.208 0.099 0.041 0.120 0.057
3-30 170.20 0.072 0.230 0.101 0.042 0.135 0.059
4-31 191.81 0.076 0.206 0.127 0.040 0.107 0.066
4-32 186.90 0.105 0.251 0.181 0.056 0.134 0.097
4-33 188.45 0.101 0.198 0.173 0.054 0.o05 0.092
4-34 189.51 0.089 0.213 0.164 0.047 0.112 0.087
4-35 176.95 0.096 0.196 0.173 0.054 0.111 0.098
4-36 186.58 0.080 0.221 0.210 0.043 0.118 0.113
4-37 196.90 0.061 0.250 0.144 0.031 0.127 0.073
4-38 177.44 0.079 0.221 0.139 0.045 0.125 0.078
4-R-05 179.21 0.083 0.232 0.158 0.046 0.129 0.088
4-40 192.97 0.061 0.255 0.096 0.032 0.132 0.050

SData is =z''ailale
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U TESTES/
GP-ANI BODY ADRENALS THYMUS OVARIES TESTES/3 NUIBER WEIGHT WEIGHT WEIGHT WEIGHT ADRENALS THYMUS OVARIES

5-41 325.07 0.061 0.280 4.852 0.019 0.086 1.493
5-42 293.65 0.083 0.286 4.185 0.028 0.097 1.425

5-R-06 303.37 0.070 0.309 3.840 0.023 0.102 1.266
5-44 340.44 0.065 0.539 4.853 0.019 0.158 1.426
5-45 305.28 0.057 0.311 4.192 0.019 0.102 1.373
5-46 320.96 0.076 0.267 4.683 0.024 0.083 1.459
5-47 326.14 0.080 0.240 4.834 0.025 0.074 1.482
5-48 350.18 0.098 0.301 4.932 0.028 0.086 1.408

5-49 284.92 0.068 0.209 4.913 0.024 0.073 1.724
5-R-07 333.94 0.071 0.229 4.489 0.021 0.069 1.344

6-51 270.07 0.064 0.230 2.587 0.024 0.085 0.958
6-52 272.11 0.061 0.318 2.718 0.022 0.117 0.999
6-53 268.84 0.074 0.232 2.463 0.028 0.086 0.916

6-R-08 264.17 0.055 0.218 2.555 0.021 0.083 0.967
6-55 265.67 0.078 0.206 2.281 0.029 0.078 0.859
6-56 264.78 0.060 0.247 2.544 0.023 0.093 0.961

6-R-09 254.20 0.049 0.128 2.236 0.019 0.050 0.880
6-58 263.92 0.0&5 0.201 2.627 0.036 0.076 0.995
6-59 266.15 0.072 0.246 2.576 0.027 0.092 0.968
6-60 259.01 0.057 0.200 2.324 0.022 0.077 0.897

7-R-10 303.87 0.084 0.226 4.309 0.028 0.074 1.418
7-62 277.11 0.060 0.234 2.928 0.022 0.084 1.057
7-63 293.58 0.059 0.203 3.597 0.020 0.069 1.225
7-64 282.79 0.089 0.138 2.681 0.031 0.049 0.948
7-65 274.47 0.051 0.270 2.565 0.019 0.098 0.935
7-66 274.26 0.051 0.222 2.420 0.019 0.081 0.882
7-67 271.27 0.054 0.359 2.639 0.020 0.132 0.973
7-68 281.14 0.084 0.284 2.403 0.030 0.101 0.855
7-69 258.38 0.045 0.201 2.311 0.017 0.078 0.894
7-70 289.23 0.068 0.244 2.488 0.024 0.084 0.860
8-71 339.18 0.070 0.253 4.857 0.021 0.075 1.432
8-72 301.77 0.092 0.235 3.916 0.030 0.078 1.298
8-73 300.76 0.071 0.271 4.776 0.024 0.090 1.588
8-74 304.27 0.061 0.236 4.590 0.020 0.078 1.509
8-75 317.96 0.089 0.280 4.635 0.028 0.088 1.458
8-76 267.72 0.060 0.199 3.741 0.022 0.074 1.397
8-77 305.60 9.051 0.274 4.328 0.017 0.090 1.416
8-78 309.79 0.059 0.268 4.342 0.019 0.087 1.402I 8-R-11 305.38 0.057 0.219 4.601 0.019 0.072 1.507
8-80 306.91 0.080 0.247 4.511 0.026 0.080 1.470

I
I
1 05t



I••IIII I

I
I
I
U
I

I

I
I
I
I
I

! 055



I
I

Hematology Data/Females
45 Days

DOSE RBC WBC
GROUPS ANIMAL COUNT HGB HCT PLATELETS COUNT

(Mg TNB/kg) milV thsn/ thsn/
diet # cumm g/dI % cumm cumi 5

0 151 7.68 15.5 43.8 769 3.7
152 7.61 15.4 43.6 800 3.9
153 7.37 14.6 42.2 859 2.9
154 7.52 14.8 42.9 825 4.7
155 7.80 15.8 43.9 801 4.3

800 156 6.43 13.6 38.3 885 4.2
157 6.48 14.1 39.4 913 4.8
158 6.50 14.0 38.9 1078 5.7 U
159 6.89 14.0 40.6 943 6.5
160 7.09 14.6 42.4 988 4.7

400 161 7.12 14.5 41.6 930 5.4
162 7.00 14.1 40.3 840 4.4
163 6.76 13.7 39.1 856 4.9 I
164 6.83 14.1 40.1 940 4.3
165 6.67 13.9 39.4 926 4.9 3

66.67 166 7.60 15.1 43.4 846 3.9
167 7.07 14.4 39.6 893 5.0
168 7.15 14.8 40.8 872 5.7
169 7.41 14.9 41.3 873 5.6
170 7.13 14.8 40.1 896 5.7

I
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I Hematology Data/Females
45 Days|

DOSE NEUTRO- LYMPHO- HEINZ
GROUPS ANIMAL METHB PHILS CYTES BODIES RETIC

(Mg TNB/kg)
diet # % % % % %I
0 151 0.9 0.7 2.8 0.0 1.7

152 0.5 1.0 2.7 0.0 1.5
153 0.7 0.5 2.3 0.0 2.1
154 1.7 1.1 3.5 0.0 2.5
155 1.5 1.2 3.0 0.0 1.9

800 156 8.9 0.9 3.2 0.0 3.6
157 5.5 0.9 3.7 0.0 4.4

mI 158 5.1 1.1 4.5 0.0 5.1
159 5.0 1.2 5.1 0.0 4.7
160 6.5 1.1 3.4 0.0 6.2

400 161 6.0 1.2 4.1 0.0 3.2
162 5.2 0.7 3.4 0.0 2.9
163 5.4 1.2 3.6 0.0 3.3
164 4.3 1.0 3.3 0.0 2.3
165 3.5 1.3 3.5 0.0

1 66.67 166 1.6 1.1 2.7 0.0 1.9
167 0.9 1.5 3.5 0.0 1.4
168 0.8 1.0 4.4 0.0 2.1
169 0.8 1.3 4.2 0.0 1.6
170 1.1 1.0 4.6 0.0 1.3

I - Quantity not sufficient

I
I
I
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Hematology Data/Males i
45 Days g

DOSE RBC WBC
GROUPS ANIMAL COUNT HGB HCT PLATELETS COUNT

(mg TNB/kg) miIV thsn/ thsn/
diet # cu mm g/dI % cu mm cu mm

0 176 8.21 15.3 43.2 805 4.9
177 8.28 15.6 43.0 982 7.1
178 8.92 16.4 46.4 824 9.1
179 8.29 16.1 43.2 793 5.8
180 8.50 16.1 45.1 839 8.2

800 181 6.89 13.5 37.9 866 5.6
182 7.61 15.0 42.9 981 7.5
183 7.22 14.2 39.6 885 6.9
184 7.46 14.2 40.6 999 7.4
185 7.02 14.0 39.2 1012 5.5 3

400 186 8.22 15.5 44.5 883 6.9
187 7.72 14.0 40.6 959 7.5
188 7.49 14.2 41.1 975 5.8 I
189 7.97 14.9 42.8 983 7.9
190 7.42 14.3 40.7 916 6.5

66.67 191 8.50 15.2 44.3 853 7.3
192 8.36 15.2 44.4 871 5.6
193 I
194 8.07 14.9 42.2 856 6.1
195 8.05 14.9 41.4 983 5.5 3

- Clotted I
I



I
I
I

I Hematology Data/Males
45 DaysU

DOSE NEUTRO- LYMPHO- HEINZ
GROUPS ANIMAL METHB PHILS CYTES BODIES RETIC

(Mg TNB/kg)
diet % % % % %

0 176 0.4 1.4 3.4 0.0 1.8
177 0.9 1.8 5.1 0.0 2.4
178 0.9 1.7 6.8 0.0 2.1
179 0.7 1.5 4.2 0.0 1.53180 1.2 1.8 6.2 0.0 1.2

800 181 7.3 1.6 3.9 0.0 4.3
182 6.1 1.8 5.5 0.0 4.8
183 6.8 1.3 5.5 0.0 3.4
184 5.5 1.6 5.6 0.0 5.11 185 6.1 1.2 4.3 0.0 6.2

400 186 5.5 2.0 4.9 0.0 3.5
187 4.8 2.0 5.5 0.0 4.1
188 3.8 1.4 4.3 0.0 4.7
189 4.8 1.4 6.2 0.0 2.5
190 4.1 1.4 5.1 0.0 3.4

66.67 191 1.3 1.8 5.4 0.0 1.6
192 0.6 1.6 3.8 0.0 1.8
193 1.6 " 0.0 2.2
194 1.3 1.5 4.3 0.0 2.6
195 2.2 1.7 3.8 0.0 2.0

I "Clotted

I
I
I
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Hematology Data/Females
90 Days

DOSE RBC WBC i
GROUPS ANIMAL COUNT HGB HCT PLATELETS COUNT

(mg TNB/kg) milV thsn/ thsn/
diet # cumm g/dI % cumm cummi

0 1 8.01 16.4 45.0 861 7.5 1
2 7.55 16.1 41.9 863 10.5
5 7.95 16.5 44.3 888 8.5
8 7.51 15.5 41.2 882 9.5 3 '
9 7.19 15.0 39.0 918 9.0
10 6.68 15.1 36.2 875 7.5

ROl 7.37 15.6 40.7 792 8.5
R02 7.43 15.2 41.4 868 5.5
R03 7.59 15.7 41.7 888 7.5
R04 7.26 15.5 39.6 996 10.0

800 11 6.48 14.2 36.9 984 8.5
12 6.55 14.1 36.1 1005 10.5
13 6.77 15.1 37.6 1035 9.0

14 5.97 13.9 33.3 905 7.5
15 6.32 14.3 35.0 1050 9.0
16 6.12 14.2 35.1 950 8.5 I
17 6.49 13.6 36.0 709 9.0
18 6.00 13.8 34.9 1001 11.0

19 7.00 14.4 39.9 871 8.0
20 6.23 13.7 36.6 109 8.5

400 21 6.84 13.9 38.3 841 9.5
22 6.77 13.6 38.1 954 12.0
23 6.89 13.9 38.5 915 8.5
24 6.70 13.9 37.9 974 9.0
25 6.88 14.2 39.4 888 7.5

26 7.06 14.3 39.3 886 9.5
27 6.65 13.9 37.6 580 8.0
28 7.28 14.6 41.1 886 9.0
29 7.38 14.6 40.7 800 10.0
30 6.93 14.5 38.9 851 7.5 3

66.67 31 7.33 15.5 40.4 875 10.0
32 7.36 15.8 40.0 847 9.5
33 7.52 15.4 41.2 859 8.5
34 7.53 15.4 41.7 807 9.5
35 7.24 15.2 39.7 901 11.0
36 7.41 16.2 48.8 924 10.5
37 7.25 15.4 45.8 953 8.0
38 7.61 16.2 57.1 736 10.0
40 7.24 15.1 49.7 836 11.0 I

RO5 7.44 15.8 56.4 757 9.0

.\!



Hematology Data/Females
90 Days

DOSE NEUTRO- LYMPHO- HEINZ
GROUPS ANIMAL METHB PHILS CYTES BODIES RETIC

(mg TNBAg)
diet % % % % %

0 1 0.5 20 80 0.0 1.6
2 0.9 18 82 0.0 2.0
5 0.9 20 80 0.0 1.4
8 1.6 16 84 0.0 1.5
9 0.4 23 76 0.0 1.2
10 0.0 21 79 0.0 1.8

ROl 0.1 19 81 0.0 1.4
R02 0.2 22 78 0.0 1.7
R03 0.1 25 75 0.0 1.5
R04 1.6 18 81 0.0 1.3

800 11 2.6 19 80 0.0 1.1
12 3.6 21 79 0.0 2.0
13 3.3 17 83 0.0 2.5
14 2.9 18 82 0.0 2.8
15 3.8 19 80 0.0 2.4
16 3.2 18 82 0.0 3.5
17 2.3 22 78 0.0 2.3
18 2.7 19 81 0.0 3.9
19 3.8 20 79 0.0 2.7
20 4.4 20 80 0.0 3.7

400 21 3.2 15 85 0.0 4.5
22 3.5 16 84 0.C 3.4
23 1.8 22 78 0.0 2.7
24 2.4 17 82 0.0 4.7
25 3.2 23 77 0.0 3.2
26 3.5 17 83 0.0 2.2
27 3.0 18 82 0.0 2.4
28 2.5 19 78 0.0 3.1
29 2.6 25 75 0.0 2.7
30 2.7 20 79 0.0 2.9

66.67 31 0.8 19 81 0.0 2.1
32 0.7 29 69 0.0 2.3
33 1.4 24 76 0.0 1.9
34 1.8 20 80 .0.0 1.7
35 1.6 23 77 0.0 2.5
36 1.3 21 75 0.0 3.1
37 1.0 22 78 0.0 3.0
38 1.3 26 74 0.0 4.1
40 1.0 28 72 0.0 2.9

R05 1.3 26 71 0.0 4.4

0,61
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Hematology Data/Males
90 Days

DOSE RBC WBC
GROUPS ANIMAL COUNT HGB HCT PLATELETS COUNT

(mg TNB/kg) milV thsn/ thsn/
diet # cu mm g/dI % cumm cumm

0 41 7.99 25.6 40.3 1266 10.5
42 7.25 16.6 36.3 1395 9.8
44 9.00 16.2 57.2 703 9.5
45 7.79 17.8 39.6 1017 7.9
46 9.07 16.3 58.1 723 6.5
47 8.45 21.9 51.1 1076 9.8
48 6.80 29.1 33.0 2550 8.5
49 .

R06 7.57 19.3 38.2 1191 11.0
R07 8.92 16.3 61.6 733 11.0

800 51 6.45 13.3 33.5 1128 11.5
52 7.19 14.2 50.9 911 14.5
53 7.53 14.1 47.6 692 9.5 1
55 7.32 13.9 51.1 957 13.0
56 6.98 13.0 48.5 890 10.5
58 7.27 13.8 45.1 992 10.5 I
59 6.42 13.7 35.6 1136 8.0
60 7.01 13.8 46.7 880 10.5

R08 7.47 14.5 46.2 981 10.5 1
R09 7.30 14.2 45.3 944 9.0

400 62 7.60 13.7 50.7 811 12.0
63 7.87 14.1 47.5 888 9.5
64 6.93 13.7 32.6 1312 9.0
65 6.56 12.3 32.5 1092 11.5
66 7.07 17.3 35.0 1259 8.5
67 6.63 21.7 33.4 1703 10.0
68 7.58 13.9 43.7 576 12.5
69 7.18 14.0 44.6 738 11.5
70 7.64 13.1 50.8 768 12.0

RIO 7.49 13.8 51.2 718 10.5

66.67 7 1 .
72 5.76 13.9 26.1 2108 13.5
73 7.84 10.0 45.0 634 12.0 i
75 .....
76 . . ...
77
78 . . ..
80 * 5 5 5

= Clotted



I
l Hematology Data/Males

90 Days

DOSE NEUTRO- LYMPHO- HEINZ
GPOUPS ANIMAL METHB PHILS CYTES BODIES RETIC

(mg TNB/kg)
diet % % % % %

0 41 1.3 21 79 0.0 1.5
42 1.1 15 84 0.0 1.7
44 1.4 18 80 0.0 "1.9
45 0.6 22 78 0.0 2.2
46 1.0 16 84 0.0 .1
47 1.4 17 83 0.0 2.4
48 0.4 19 81 0.0 -

49 0.4 0.0
R06 0.8 20 80 0.0 2.0
R07 1.1 21 78 0.0 2.5

800 51 4.5 20 80 0.0 -

52 4.4 13 86 0.0 5.5
53 4.7 16 82 0.0 4.1
55 5.7 19 81 0.0 3.8
56 6.2 13 87 0.0 5.9
58 6.1 20 80 0.0 4.1
59 6.2 21 79 0.0 3.5
60 6.0 19 81 0.0 4.2

R08 4.5 17 83 0.0 3.1
R09 6.3 15 85 0.0 4.7

400 62 4.2 21 79 0.0 2.9
63 4.8 23 77 0.0 2.4
64 4.6 15 84 0.0 -

65 3.6 16 82 0.0 -

66 5.0 18 82 0.0 -

67 3.4 21 79 0.0 -

68 4.0 22 78 0.0 2.1
69 3.1 24 76 0.0 3.8
70 6.0 19 80 0.0 2.8

RIO 5.6 19 81 0.0 3.2

66.67 71 1.4 " 0.0
72 1.7 22 77 0.0 1.9
73 1.2 31 67 0.0 2.1
74 1.9 * 0.0
75 1.5 0.0
76 1.7 0.0
77 1.6 0.0
78 1.4 0.0
80 1.9 " 0.0

R11 2.1 " 0.0

Clotted, Quantity not sufficient 063
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Clinical Chemistries/Females i
45 Days

DOSE TOTAL TOTAL
GROUPS ANIMAL GLUCOSE CREATININE BUN Na PROTEIN BILIRUBIN AST

(mg TNB/kg)
diet # mog'dI mg/dl mg/dl mmo/l g/dI mg/dI U/L

0 151 163 0.3 28 132 7.0 0.3 107
152 149 0.4 31 134 6.8 0.2 186
153 169 0.5 29 150 6.8 0.2 136
154 152 0.7 34 130 7.4 0.2 255
155 139 0.5 33 130 6.8 0.3 125 3

800 156 169 0.4 32 146 6.9 0.2 125
157 195 0.7 33 160 6.7 0.2 259
158 139 0.6 36 120 7.2 0.2 111
159 169 0.7 36 117 7.5 0.2 109
160 167 0.2 30 157 7.5 0.2 80 f,

400 161 146 0.3 33 188 8.3 0.2 97
162 158 0.3 32 135 7.4 0.2 139
163 .
164 150 0.1 32 140 7.5 0.2 113
165 138 0,7 37 125 8.4 0.1 156

66.67 166 172 0.7 35 128 8.5 0.1 138
167 154 0.5 30 151 7.1 0.1 79
168 138 0.5 29 146 7.4 0.1 78
169 ....... 5g

170 163 0.6 39 156 7.2 0.0 129

I

* Ouzniiuty not sufficient

0S5
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Clinical Chemistries/Females
45 Days

DOSE
GROUPS ANIMAL ALT AP K Ca ALBUMIN

(mg TNB/kg)
diet # U/L U/L mrnol/ mg/dl g/dI

3 0 151 35 166 6.1 11.3 4.0
152 61 157 5.5 11.6 4.1
153 46 153 5.9 11.6 4.0
154 153 165 5.3 12.5 4.0
155 44 185 5.1 10.8 4.0

1 800 156 20 161 6.2 10.8 4.1
157 133 166 7.8 11.1 4.0
158 48 176 4.7 11.2 4.4
159 46 186 5.0 10.5 4.2
160 33 143 6.2 11.0 4.6

3400 161 36 125 6.8 11.1 4.1
162 48 90 5.7 10.9 4.0
163 .
164 46 167 5.4 10.9 3.7
165 66 201 8.9 10.3 3.6

3 66.67 166 49 178 5.1 11.4 4.1
167 40 125 5.4 10.9 4.0
168 46 117 5.4 11.0 4.1
169 . ..

170 46 152 5.3 10.9 4.2

I
I
I
I!
I
I

* Quantity not sufficient

I 06%
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Clinical Chemistries/Males
45 Days

DOSE TOTAL TOTAL U
GROUPS ANIMAL GLUCOSE CREATININE BUN Na PROTEIN BILIRUBIN AST

(mg TNB/kg)
diet # mg/dI mg/dl mg/dI mino g/dI mg/dI U/L

0 176 .

177 198 0.6 30 124 7.8 0.1 125 I
178 . . .
179 182 0.9 30 140 7.4 0.1 169
180 204 0.6 32 134 8.1 0.1 166

800 181 210 0.7 39 136 8.8 0.1 170
182 201 0.6 30 122 7.9 0.2 149
183 199 0.7 32 155 7.4 0.1 156
184 196 0.6 31 144 7.9 0.1 145
185 177 0.7 34 151 7.7 0.1 179

400 186 125 .....
187 178 0.5 28 148 7.8 0.0 59
188 179 0.6 28 153 7.3 0.1 132
189 198 0.7 30 147 7.6 0.0 136
190 171 0.6 31 142 7.9 0.1 137

66.67 191 199 0.6 33 146 8.1 0.1 138
192 185 0.7 30 148 7.8 0.1 128
193 193 0.6 25 140 7.7 0.1 171
194 196 0.7 32 140 7.8 0.1 125
195 206 0.6 28 144 8.4 0.1 64

I

"O- uantity not sufficient

n(;7
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I. Clinical Chemistries/Males
I 45 Days

DOSE
GROUPS ANIMAL ALT AP K Ca ALBUMIN

(mg TNB/kg)
diet # U/L U/L mrnoA mgldl g/dI

0 176
177 66 189 5.3 11.9 4.5
178 .
179 113 221 5.7 10.4 3.71 180 83 253 5.3 12.3 4.3

800 181 58 289 6.8 11.9 4.4
182 56 186 5.4 11.4 4.6
183 47 118 6.3 7.1 4.1
184 45 108 5.6 9.5 3.93 185 57 111 6.1 9.7 3.8

400 186 . ..
187 66 103 5.4 10.2 4.0
188 60 143 5.4 10.7 4.1
189 67 117 5.3 11.3 4.0
190 72 110 5.3 11.2 4.2

66.67 191 83 115 5.9 6.8 4.1
192 60 130 5.6 7.6 3.8
193 51 105 6.4 6.0 3.7
194 62 115 4.9 5.8 3.7
195 57 104 5.0 8.0 4.3

n
I
I
I
I
I

•- Ouantity not sufficient
II CS &
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Clinical Chemistries/Females
90 Days i

DOSE TOTAL TOTAL

GROUPS ANIMAL GLUCOSE CREATININE BUN Na PROTEIN BILIRUBIN AST

(mg TNB/kg)
diet mg/dl mg/dl mg/dl mmoo!/ g/dI mg/dl U/L U

0 1 139 0.5 0 141 6.4 0.1 98
2 156 0.5 19 144 5.9 0.1 137
5 99 0.5 19 138 6.0 0.1 212 1
8 157 0.5 15 141 6.2 0.1 84
9 153 0.5 18 139 6.1 0.1 78
10 124 0.5 18 140 6.5 0.1 81

R01 156 0.6 17 138 5.9 0.1 92
R02 136 0.5 18 140 6.2 0.1 94
R03 150 0.5 18 143 6.6 0.1 75
R04 168 0.5 16 142 6.0 0.1 78

800 11 132 0.5 20 140 6.6 0.2 106
12 113 0.5 20 142 6.5 0.2 88 I
13 123 0.5 18 144 6.6 0.1 121
14 143 0.5 21 145 6.0 0.1 97
15 150 0.5 18 143 5.9 0.1 107
16 163 0.6 18 142 6.6 0.1 157
17 146 0.5 17 143 6.2 0.2 150
18 143 0.6 18 143 6.0 0.1 84 L
19 178 0.6 20 137 6.6 0.1 274
20 128 0.5 22 142 6.5 0.2 94

400 21 138 0.5 17 141 6.3 0.2 152
22 123 0.5 17 146 6.3 0.1 106
23 138 0.6 23 140 6.9 0.1 77
24 132 0.5 18 140 6.5 0.1 102
25 180 0.5 19 143 6.2 0.1 96
26 164 0.5 21 138 6.2 0.2 139
27 181 0.5 17 141 6.0 0.1 225
28 164 0.5 18 140 6.2 0.1 94
29 176 0.6 18 141 6.4 0.1 139
30 178 0.6 17 141 5.9 0.1 66

66.67 31 166 0.6 20 141 6.3 0.1 99
32 182 0.6 19 142 6.4 0.1 144
33 145 0.5 17 139 6.2 0.1 132
34 142 0.5 17 141 6.8 0.1 75
35 145 0.5 19 143 6,3 0.1 94
36 170 0.6 18 139 6.1 0.1 107
37 113 0.5 17 140 6.3 0.1 76
38 170 0.6 17 143 6.5 0.1 139
40 140 0.5 21 141 6.8 0.1 76

RO5 159 0.6 15 143 6.4 0.1 161



I Cinical Chemistries/Females
90 Days3 DOSE

GROUPS ANIMAL ALT AP K Ca ALBUMIN

3 (mg TNB/kg)
diet U/L U/L mmo[A mg/dl g/dl

" 0 1 59 103 5.1 10.3 4.4
2 92 76 4.4 10.3 4.1
5 141 91 12.0 10.1 4.0
8 53 62 5.6 10.7 4.1
9 55 73 5.9 10.5 4.2

10 48 111 4.6 10.3 4.1
R01 54 93 5.3 10.5 4.0
R02 55 82 5.0 10.4 4.2
R03 47 75 5.5 11.0 4.4
R04 55 89 4.5 10.7 4.1

800 11 56 87 5.9 10.6 4.4
12 55 108 4.9 10.3 4.4
13 58 84 5.7 10.7 4.4

14 72 97 4.8 10.4 4.2
15 77 88 4.9 10.4 4.2
16 87 96 5.6 10.1 4.2
17 73 100 6.1 10.5 4.4
18 50 69 5.2 10.6 4.2
19 112 83 9.1 11.0 4.6
20 55 91 5.4 10.4 4.4

400 21 84 90 6.7 10.3 4.4
22 62 78 5.2 10.8 4.4
23 54 97 4.9 10.4 4.5
24 51 84 6.2 10.5 4.3
25 82 77 5.6 10.7 4.5
26 80 85 6.6 10.3 4.2
27 136 75 6.0 10.4 4.2
28 77 76 6.1 10.7 4.2
29 71 78 ' 5.4 10.5 4.2
30 59 68 4.4 10.3 4.1

66.67 31 70 88 5.1 10.6 4.3
32 92 80 5.1 10.9 4.4
33 75 83 5.4 10.2 4.2
34 55 88 5.8 10.9 4.4
35 51 70 4.0 10.8 4.4
36 67 92 5.5 10.3 4.2

37 44 65 4.6 10.0 4.3
38 87 83 5.2 10.8 4.4
40 50 84 5.2 10.8 4.6

R05 108 71 5.8 10.8 4.4

I 070



Clinical Chemistries/Males
90 Days

DOSE TOTAL TOTAL
GROUPS ANIMAL GLUCOSE CREATININE BUN Na PROTEIN BILIRUBIN AST

(mg TNB/kg)
diet # mg/dl mgldl mg/dl mmo/ g/dl mgldl U/L

0 41 210 0.6 18 141 6.5 0.1 133
42 221 0.6 15 142 6.6 0.1 77
44 245 0.5 16 141 6.8 0.1 98.
45 160 0.6 21 141 6.2 0.1 203
46 215 0.6 19 142 6.6 0.1 114
47 158 0.6 20 143 6.4 0.1 127
48 166 0.6 18 143 6.9 0.1 116
49 296 0.7 19 140 6.1 0.1 158

RO6 205 0.6 18 142 6.5 0.1 84 I
R07 248 0.6 19 141 7.0 0.1 86

800 51 199 0.6 22 143 6.7 0.1 158
52 194 0.6 22 141 6.6 0.1 118
53 212 0.6 21 141 6.7 0.1 196
55 206 0.6 23 142 7.1 0.1 95
56 182 0.6 19 143 6.9 0.2 125
58 162 0.6 22 143 6.6 0.1 141
59 198 0.6 20 143 7.1 0.1 171
60 186 0.6 23 143 7.1 0.2 116

R08 214 0.6 19 141 6.5 0.1 104
R09 176 0.6 20 143 7.1 0.1 86

400 62 200 0.6 17 142 6.5 0.1 171
63 240 0.6 19 143 7.1 0.1 126
64 157 0.6 16 140 6.8 0.2 93
65 199 0.6 18 142 6.9 0.1 90
66 185 0.6 21 142 7.3 0.1 97
67 237 0.6 23 142 7.2 0.1 138
68 193 0.6 22 143 6.8 0.2 394
69 185 0.6 24 143 6.6 0.1 120
70 175 0.6 22 143 7.5 0.2 349

RIO 212 0.6 26 143 7.2 0.2 188

66.67 71 168 0.6 23 144 7.0 0.2 207
72 185 0.6 16 141 6.5 0.1 90
73 181 0.5 19 143 6.7 0.1 143
74 202 0.6 20 141 6.4 0.1 124
75 217 0.5 18 141 6.9 0.1 75
76 187 0.5 19 142 6.4 0.1 174
77 205 0.6 23 143 6.8 0.1 160
78 190 0.6 20 141 6.8 0.1 103
80 202 0.5 19 141 6.5 0.1 85

Rul 194 0.6 18 141 6.4 0.1 92

71



Clinical Chemistries/Males
* 90 Days

DOSE
GROUPS ANIMAL ALT AP K Ca ALBUMIN

(mg TNBIkg)3diet # U/L U/L mmol/l mg/dl g/dI

0 41 93 110 5.4 10.6 4.4
42 62 95 6.0 11.1 4.6
44 73 103 5.7 10.8 4.5
45 128 134 5.3 105 4.1
46 86 94 5.6 11.0 4.6
47 124 101 5.0 11.0 4.4
48 79 106 6.5 11.3 4.7
49 93 115 9.1 10.9 4.1

R06 71 100 5.6 11.0 4.4
R07 71 110 6.1 11.4 4.8

3 800 51 87 109 5.5 10.5 4.7
52 77 116 5.0 10.5 4.6
53 102 121 5.5 10.5 4.7
55 67 107 5.4 11.0 4.9
56 39 102 5.7 10.5 4.8
58 89 90 4.7 10.9 4.6
59 106 116 5.2 11.2 4.9
60 79 112 5.2 10.7 4.9

R08 81 84 5.0 11.0 4.5

1 R09 68 93 6.1 11.5 5.0

400 62 134 87 6.2 10.8 4.5
63 86 91 6.0 11.0 4.8
64 63 84 6.8 11.5 4.7
65 63 87 5.6 11.3 4.6
66 60 109 5.0 10.5 4.9
67 116 104 5.5 11.1 4.8
68 221 102 4.7 10.7 4.5
69 57 105 5.1 10.4 4.6
70 202 125 5.4 11.0 5.0

R10 132 181 5.9 11.4 4.8

1 66.67 71 69 122 5.0 10.9 4.8
72 61 93 6.3 10.9 4.4
73 89 102 5.3 10.9 4.4
74 95 106 5.3 10.4 4.3
75 69 113 6.3 11.7 4.9
76 118 107 4.1 10.9 4.5
77 105 112 4.8 10.6 4.7

78 77 124 5.6 10.8 4.5
80 65 103 5.3 10.5 4.31 R11 77 89 5.9 11.0 4.0
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GROUP 1
DATE OBSERVATIONS

10/21/92 Animals were randomized today. Rats weighed.
10/22/92 All animals look normal. I
10/23/92 All animals look n-.mal.
10/26/92 All animals look normal.
10/27/92 All animals look normal. I
10/28/92 All animals look normal.
10/29/92 Study started today for Females, Groups 1-4. Rats

were weighed and new food and water was weighed and
placed on cages. All animals look normal.

10/30/92 Study started today for Males, Groups 5-8. Rats
were weighed and new food and water was weighed and *
placed on cages. All animals look normal.

11/02/92 Food & Water changed today. All animals look normal.
11/03/92 All animals look normal.
11/04/92 All animals look normal.
11/05/92 Food & Water changed today. Rats weighed. All animals -

look normal.
11/06/92 All animals look normal.
11/09/92 Food & Water changed today. All animals look normal. U
11/10/92 All animals look normal.
11/11/92 Holiday. No observations made today.
11/12/92 Food & Water changed today. Rats weighed. All animals *

look normal.
11/13/92 All animals look normal.
11/16/92 All animals look normal.
11/17/92 Food & Water changed today. All animals look normal.
11/18/92 All animals look normal.
11/19/92 All animals look normal.
11/20/92 Food & Water changed today. Rats weighed. All animals

look normal.
11/23/92 All animals look normal.
11/24/92 Food & Water changed today. All animals look normal.
11/25/92 All animals look normal. -
11/26/92 Holiday. No observations made today.
11/27/92 Food & Water changed today. Rats weighed. All animals U

look normal.
11/30/92 All animals look normal.
12/01/92 Food & Water changed today. All animals look normal.
12/02/92 All animals look normal.
12/03/92 All animals look normal. I]
12/04/92 Food & Water changed today. Rats weighed. All animals

look normal.
12/07/92 All .animals look normal.
12/08/92 Food & Water changed today. All animals look normal.
12/09/92 All animals look normal.
12/10/92 All animals look normal.
12/11/92 Food & Water changed today. Rats weighed. All animals

look normal.
12/14/92 All animals look normal.
12/15/92 Food & Water changed today. Cage #2 had a flooded

water bottle. This cut down the food intake for
12/11 to 12/15 time period. All animals look normal.

074



GROUP 1
DATE OBSERVATIONS

12/16/92 All animals look normal.
12/17/92 All animals look normal.
12/18/92 Food 1 Water changed today. Rats weighed. All animals

look normal.
12/21/92 Food & Water changed today. All animals look normal.
12/22/92 All animals look normal.
12/23/92 All animals look normal.
12/24/92 Food & Water changed today. Rats weighed. All animals

look normal.
12/25/92 Holiday. No observations made today.
12/28/92 Food & Water changed today. All animals look normal.
12/29/92 All animals look normal.
12/30/92 All animals look normal.
12/31/92 Food & Water changed today. All animals look normal.
01/01/93 Holiday. No observations made today.
01/04/93 Food & Water changed today. Rats weighed. All animals

look normal.
01/05/93 All animals look normal.
01/06/93 All animals look normal.
01/07/93 Food & Water changed today. All animals look normal.
01/08/93 All animals look normal.
01/11/93 Food & Water changed today. Rats weighed. All animals

look normal.
01/12/93 All animals look normal.
01/13/93 All animals look normal.
01/14/93 Food & Water changed today. All animals look normal.
01/15/93 All animals look normal.
01/18/93 Food & Water changed today. Rats weighed. All animals

look normal.
01/19/93 All animals look normal.
01/20/93 All animals look normal.
01/21/93 Food & Water changed today. All animals look normal.
01/22/93 All animals look normal.
01/25/93 All animals look normal. Eye exams were performed on

all rats. Final food and water weights were taken.
Rats were fasted at 8:00PM.

01/26/93 All rats were necropsied today.

075
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GROUP 2
DATE OBSERVATIONS

10/21/92 Animals were randomized today. Rats weighed.
10/22/92 All animals look normal.
10/23/92 All animals look normal.
10/26/92 All animals look normal.
10/27/92 All animals look normal.
10/28/92 All animals look normal.
10/29/92 Study started today for Females, Groups 1-4. Rats

were weighed and new food and water was weighed and
placed on cages. All animals look normal.

10/30/92 Study started today for Males, Groups 5-8. Rats
were weighed and new food and water was weighed and
placed on cages. All animals look normal.

11/02/92 Food & Water changed today. All animals look normal.
11/03/92 All animals look normal.
11/04/92 All animals look normal.
11/05/92 Food & Water changed today. Rats weighed. All animals

look normal. Rat 2-19 had food spilled into the cage.
11/06/92 All animals look normal.
11/09/92 Food & Water changed today. All animals look normal.
11/10/92 All animals look normal.
11/11/92 Holiday. No observations made today.
11/12/92 Food & Water changed today. Rats weighed. All animals

look normal.
11/13/92 All animals look normal.
11/16/92 All animals look normal.
11/17/92 Food & Water changed today. All animals look normal.
11/18/92 All animals look normal.
11/19/92 All animals look normal.
11/20/92 Food & Water changed today. Rats weighed. All animals

look normal. Rat 2-19 had spilled food in the cage.
11/23/92 All animals look normal.
11/24/92 Food & Water changed today. All animals look normal.

6 of 10 rats have excessive spillage of food in
their cages. They are #'s 11,13,14,15,18,and 19.
Steps were taken to control this problem.
We modified the feeder and plan to reduce the amount
of food given on 10-27-92. We will then weigh the high
dose groups for food intake every other day, except
for weekends.

11/25/92 All animals look normal.
11/26/92 Holiday. No observations r,&de today.
11/27/92 Food & Water changed today. Rats weighed. All animals

look normal.
Note: The weighing schedule does not need to change.
Half full feeders will last 4 days and that controls
the spillage problem.

11/30/92 All animals look normal.
12/01/92 Food & Water changed today. All animals look normal.
12/02/92 All animals look normal.
12/03/92 All animals look normal.
12/04/92 Food & Water changed today. Rats weighed. All animals

look normal.

07I



GROUP 2
DATE OBSERVATIONS

12/07/92 All animals look normal.
12/08/92 Food & Water changed today. All animals look normal.
12/09/92 All animals look normal.
12/10/92 All animals look normal.
12/11/92 Food & Water changed today. Rats weighed. All animals

look normal.
12/14/92 All animals look normal.
12/15/92 Food & Water changed today. All animals look normal.
12/16/92 All animals look normal.
12/17/92 All animals look normal.
12/18/92 Food & Water changed today. Rats weighed. All animals

look normal.
12/21/92 Food & Water changed today. Cage #14 had a flooded

water bottle. All animals look normal.
12/22/92 All animals look normal.
12/23/92 All animals look normal.
12/24/92 Food & Water changed today. Rats weighed. All animals

look normal.
12/25/92 Christmas Day. No observations made today.
12/28/92 Food & Water changed today. All animals look normal.
12/29/92 All aniirals look normal.
12/30/92 All animals look normal.
12/31/92 Food & Water changed today. Cage #16 had a defective

bottle stopper. This was corrected. All animals
look normal.

01/01/93 New Years Day. No observations made today.
01/04/93 Food & Water changed today. Rats weighed. All animals

look normal.
01/05/93 All animals look normal.
01/06/93 All animals look normal.
01/07/93 Food & Water changed today. All animals look normal.
01/08/93 All animals look normal.
01/11/93 Food & Water changed today. Rats weighed. All animals

look normal.
01/12/93 All animals look normal.
01/13/93 All animals look normal.
01/14/93 Food & Water changed today. All animals look normal.
01/15/93 All animals look normal.
01/18/93 Food & Water changed today. Rats weighed. T.ll animals

look normal.
01/19/93 All animals look normal.
01/20/93 All animals look normal.
01/21/93 Food & Water changed today. All animals look normal.
01/22/93 All animals look normal.
01/25/93 All animals look normal. Eye exams were performed on

all rats. Final food and water weights were taken.
Rats were fasted at 8:00PM.

01/26/93 All rats were necrcpsied today.

I
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GROUP 3 i
DATE OBSERVATIONS

10/21/92 Animals were randomized today. Rats weighed.
10/22/92 All animals look normal.
10/23/92 All animals look normal.
10/26/92 All animals look normal.
10/27/92 All animals look normal.I10/28/92 All animals look normal.

10/29/92 Study started today for Females, Groups 1-4. Rats
were weighed and new food and water was weighed and I
placed on cages. All animals look normal.

10/30/92 Study started today for Males, Groups 5-8. Rats
were weighed and new food and water was weighed and
placed on cages. All animals look normal.

11/02/92 Food & Water changed today. All animals look normal.
"11/03/92 All animals look normal.
11/04/92 All animals look normal.
11/05/92 Food & Water changed today. Rats weighed. All animals

look normal.
11/06/92 All animals look normal.
11/09/92 Food & Water changed today. All animals look normal.
11/10/92 All animals look normal.
11/11/92 Holiday. No observations made today.
11/12/92 Food & Water changed today. Rats weighed. All animals iJ

look normal.
11/13/92 All animals look normal.
11/16/92 All animals look normal.
11/17/92 Food & Water changed today. All animals look normal.
11/18/92 All animals look normal.
11/19/92 All animals look normal.
11/20/92 Food & Water changed today. Rats weighed. All animals U

look normal.
11/23/92 All animals look normal.
11/24/92 Food & Water changed today. All animals look normal.

Rat 3-22 had food spilled into the cage.
11/25/92 All animals look normal.
11/26/92 Holiday. No observations made today.
11/27/92 Food & Water changed tcday. Rats weighed. All animals

look normal.
11/30/92 All animals look normal.
12/01/92 Food & Water changed today. All animals look normal.
12/02/92 All animals look normal.
12/03/92 All animals look normal.
12/04/92 Food & Water changed today. Rats weighed. All animals

look normal.
12/07/92 All animals look normal.
12/08/92 Food & Water changed today. All animals look normal.
12/09/92 All animals look normal.
12/10/92 All animals look normal.
12/11/92 Food & Water changed today. Rats weighed. All animals

look normal.
12/14/92 All animals look normal.
12/15/92 Food & Water changed today. All animals look normal.
12/16/92 All animals look normal.
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I GROUP 3
DATE OBSERVATIONS

I 12/17/92 All animals look normal.
12/18/92 Food & Water changed today. Rats weighed. All animals

look normal.
12/21/92 Food & Water changed today. All animals look normal.
12/22/92 All animals look normal.
12/23/92 All animals look normal.

12/24/92 Food & Water changed today. Rats weighed. All animals
look normal.

12/25/92 Christmas Day. No observations made today.
12/28/92 Food & Water changed today. All animals look normal.
12/29/92 All animals look normal.
12/30/92 All animals look normal.
12/31/92 Food & Water changed today. All animals look normal.
01/01/93 New Years Day. No observations made today.
01/04/93 Food & Water changed today. Rats weighed. All animals

look normal.
01/05/93 All animals look normal.
01/06/93 All animals look normal.01/07/93 Food & Water changed today. All animals look normal.
01/08/93 ?1l animals look normal.
01/11/93 Food & Water changed today. Rats weighed. All animals

look normal.
01/12/93 All animals look normal.01/13/93 All animals look normal.
01/14/93 Food & Water changed today. All animals look normal.
01/15/93 All animals look normal.
01/18/93 Food & Water changed today. Rats weighed. All animals

look normal.
01/19/93 All animals look normal.
01/20/93 All animals look normal.

01/21/93 Food & Water changed today. All animals look normal.
01/22/93 All animals look normal.
01/25/93 All animals look normal. Eye exams were performed on

all rats. Final food and water weights were taken.
Rats were fasted at 8:00PM.

01/26/93 All rats were necropsied today.

I
I

I
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GROUP 4 i
DATE OBSERVATIONS

10/21/92 Animals were randomized today. Rats weighed.
10/22/92 All animals look normal.
10/23/92 All animals look normal.
10/26/92 All animals look normal.
10/27/92 All animals look normal. I
10/28/92 All animals look normal.
10/29/92 Study started today for Females, Groups 1-4. Rats

were weighed and new food and water was weighed and I
placed on cages. All animals look normal.

10/30/92 Study started today for Males, Groups 5-8. Rats
were weighed and new food and water was weighed and
placed on cages. All animals look normal. I

11/02/92 Food & Water changed today. All animals look normal.
11/03/92 All animals look normal.
11/04/92 All animals look normal. n
11/05/92 Food & Water changed today. Rats weighed. All animals

look normal.
11/06/92 All animals look normal.
11/09/92 Food & Water changed today. All animals look normal.
11/10/92 All animals look normal.
11/11/92 Holiday. No observations made today.
11/12/92 Food & Water changed today. Rats weighed. All animals

look normal.
11/13/92 All animals look normal.
11/16/92 All animals look normal.
11/17/92 Food & Water cnangecu today. All animals look normal.
11/18/92 All animals lock no:mal.
11/19/92 All animals loo' normal.
11/20/92 Food & Water changed today. Rats weighed. All animals U

look normal.
11/23/92 All animals look n.ormal.
11/24/92 Food & Water changed today. All animals look normal.

Rat 4-34 had food spilled into the cage.
11/25/92 All animals look r'rmal.
11/26/92 Holiday. No observations made today,
11/27/92 Food & Water charnczl today. Rats weighed. All animals

look normal.
11/30/92 All animals look :icr.ral.
12/01/92 Food & Water changed today. All animals look normal.
12/02/92 All animals look normal.
12/03/92 All animals look norm-,i.
12/04/92 Food & Water changed týxiay. Rats weighed. All animals

look normal.
12/07/92 All animals look normp'-
12/08/92 Food & Water changed tc-i'y. All animals look normal.
12/09/92 All animals look normal. 3
12/10/92 All animals look normal.
12/11/92 Food & Water changed today. Rats weighed. All animals

look normal.
12/14/92 All animals look normal.
12/15/92 Food & Water changed today. All animals look normal.
12/16/92 All animals look normal.
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K GROU? 4
DATE OBSERVATIONS

I 12/17/92 All animals look normal.
12/18/92 Food & Water changed today. Rats weighed. All animals

look normal.S12/';el/92 Food & Water changed today. All animals look normal.
12/22/92 All animals look normal.
12/23/92 All animals look normal.
12/24/92 Food & Water changed today. Rats weighed. All animals

look normal.
12/25/92 Christmas Day. No observations made today.
12/28/92 Food & Water changed today. All animals look normal.
12/29/92 All animals look normal.12/30/92 All animals look normal.

12/31/92 Food & Water changed today. All animals lock normal.
01/01/93 New Years Day. No observations made today.
01/04/93 Food & Water changed today. Rats weighed. All animals

look normal.
01/05/93 All animals look normal.
01/06/93 All animals look normal.
01/07/93 Food & Water changed today. All animals look normal.
01/08/93 All animals look normal.
01/11/93 Food & Water changed today. Rats weighed. All animals

look normal.
01/12/93 All animals look normal.
01/13/93 All animals look normal.
01/14/93 Food & Water changed today. All animals look normal.
01/15/93 All animals look normal.
01/18/93 Food & Water changed today. Rats weighed. All animals

look normal.
01/19/93 All animals look normal.
01/20/93 All animals look normal.
01/21/93 Food & Water changed today. All animals look normal.
01/22/93 All animals look normal.
01/25/93 All animals look normal. Eye exams were performed on

all rats. Final food and water weights were taken.
Rats were fasted at 8:00PM.

01/26/93 All rats were necropsied today.I
I
I
U
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GROUP 5 I
DATE OBSERVATIONS

10/21/92 Animals were randomized today. Rats weighed.
10/22/92 All animals look normal.
10/23/92 All animals look normal.
10/26/92 All animals look normal.
10/27/92 All animals look normal.
10/28/92 All animals look normal.
10/29/92 Study started today for Females, Groups 1-4. Rats I

were weighed and new food and water was weighed and
placed on cages. All animals look normal.

10/30/92 Study started today for Males, Groups 5-8. Rats
were weighed and new food and water was weighed and I
placed on cages. All animals look normal.

11/02/92 Food & Water changed today. All animals look normal.
11/03/92 All animals look normal.
11/04/92 All animals look normal.
11/05/92 Food & Water changed today. Rats weighed. All animals

look normal.
11/06/92 All animals look normal.
11/09/92 Food & Water changed today. All animals look normal.
11/10/92 All animals look normal.
11/11/92 Holiday. No observations made today. i
11/12/92 Food & Water changed today. Rats weighed. All animals

look normal.
11/13/92 All animals look normal.
11/16/92 All animals look normal.
11/17/92 Food & Water changed today. All animals look normal.
11/18/92 All animals look normal.
11/19/92 All animals look normal. I
11/20/92 Food & Water changed today. Rats weighed. All animals

lock normal.
11/23/92 All animals look normal. i
11/24/92 Food & Water changed today. All animals look normal. *
11/25/92 All animals look normal.
11/26/92 Holiday. No observations made today.
11/27/92 Food & Water changed today. Rats weighed. All animals

look normal.
11/30/92 All animals look normal.
12/01/92 Food & Water changed today. All animals look normal.
12/02/92 All animals look normal.
12/03/92 All animals look normal.
12/04/92 Food & Water changed today. Rats weighed. All animals

look normal.
12/07/92 All'animals look normal.'
12/08/92 Food & Water changed today. All animals look normal.
12/09/92 All animals look normal.
12/10/92 All animals look normal.
12/11/92 Food & Water changed today. Rats weighed. All animals

look normal.
12/14/92 All animals look normal.
12/15/92 Food & Water changed today. All animals look normal.
12/16/92 All animals look normal.
12/17/92 All animals look normal.
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I GROLP 5

DATE OBSERVATIONS

12/18/92 Food & Water changed today. Rats weighed. All animals
look normal.

I 12/21/92 Food & Water changed today. All animals look normal.
12/22/92 All animals look normal.
12/23/92 All animals look normal.
12/24/92 Food & Water changed today. Rats weighed. All animals

look normal.
12/25/92 Christmas Day. No observations made today.
12/28/92 Food & Water changed today. All animals look normal.
12/29/92 All animals look normal.

| 12/30/92 All animals look normal.
12/31/92 Food & Water changed today. All animals look normal.
01/01/93 New Years Day. No observations made today.
01/04/93 Food & Water changed today. Rats weighed. All animals

look normal.
01/05/93 All animals look normal.
01/06/93 All animals look normal.
01/07/93 Food & Water changed today. All animals look normal.
01/08/93 All animals look normal.
01/11/93 Food & Water changed today. Rats weighed. All animals

look normal.
01/12/93 All animals lock normal.
01/13/93 All animals look normal.
01/14/93 Food & Water changed today. All animals look normal.

" 01/15/93 All animals look normal.
01/18/93 Food & Water changed today. Rats weighed. All animals

look normal.
01/19/93 All animals look normal.
01/20/93 All animals look normal.
01/21/93 Food & Water changed today. All animals look normal.
01/22/93 All animals look normal.
C1/25/93 All animals look normal. Eye exams were performed on

all rats.
01/26/93 All rats look normal. Final food and water weights

were taken. Rats were fasted at 8:00pm.
01/27/93 All rats were necropsied today.

I
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GROUP 6
DATE OBSERVATIONS

10/21/92 Animals were randomized today. Rats weighed.
10/22/92 All animals look normal.
10/23/92 All animals look normal.
10/26/92 All animals look normal.
10/27/92 All animals look normal.
10/28/92 All animals look normal.
10/29/92 Study started today for Females, Groups 1-4. Rats

were weighed and new food and water was weighed and
placed on cages. All animals look normal.

10/30/92 Study started today for Males, Groups 5-8. Rats
were weighed and new food and water was weighed and I
placed on cages. All animals look normal.

11/02/92 Food & Water changed today. All animals look normal.
Rat 6-55 had excess food spilled from his cage.

11/03/92 All animals look normal.I
11/04/92 All animals look normal.

11/05/92 Food & Water changed today. Rats weighed. All animals
look normal.

11/06/92 All animals look normal.
11/09/92 Food & Water changed today. All animals look normal.
11/10/92 All animals look normal.
11/11/92 Holiday. No observations made today.
11/12/92 Food & Water changed today. Rats weighed. All animals

look normal. Rats 6-55 and 6-59 had excess food
spilled in their cages.

11/13/92 All animals look normal.
11/16/92 All animals look normal.
11/17/92 Food & Water changed today. All animals look normal.

Rats 6-55 and 6-59 again had excess food spilled in
their cages.

11/18/92 All animals look normal.
11/19/92 All animals look normal.
11/20/92 Food & Water changed today. Rats weighed. All animals

look normal. Five rats have spilled food. They are
#Is 51,53,55,56, and 59. This seems to be a dose
related problem affecting only the high dose.

11/23/92 All animals look normal.
/ 11/24/92 Food & Water changed today. All animals look normal.

6 of 10 rats have excessive spillage of food in
their cages. They are Vs 51,52,54,55,56, and 59.
Steps were taken to control this problem.
We modified the feeder and plan to reduce the amount
of food given on 10-27-92. We will then weigh the high
dose groups for food intake every other day, except
for weekends.

11/25/92 All animals look normal.
11/26/92 Holiday. No observations made today.
11/27/92 Food & Water changed today. Rats weighed. All animals

look normal. N
Note: The weighing schedule does not need to change.
Half full feeders will last 4 days and that controls •
the spillage problem.
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GROUP 6
DATE OBSERVATIONS

11/30/92 All animals look normal.
12/01/92 Food & Water changed today. Rat 6-59 had excess food

spilled in the cage. All animals look normal.
12/02/92 All animals look normal.
12/03/92 All animals look normal.
"12/04/92 Food & Water changed today. Rats weighed. Rats 6-53,

6-56, and 6-59 had excess food spilled in the cage.
All animals look normal.

12/07/92 All animals look normal.
12/08/92 Food & Water changed today. Rat 6-59 had excess food

spilled in the cage. All animals look normal.
12/09/92 All animals look normal.
12/10/92 All animals look normal.
12/.'1/92 Food & Water changed today. Rats weighed. Rat 6-59 had

excess food spilled in the cage. All animals look
normal.

%2/14/92 All animals look normal.
.L.115/92 Food & Water changed today. No spillage observed

when food was weighed. Rat 6-59 food intake for 12/11
to 12/15 is a little high. All animals look normal.

12/16/92 All animals look normal.
12/17/92 All animals look normal.
12/18/92 Food & Water changed today. Rats weighed. Rats 6-53

and 6-59 had excess food spilled in the cages. All
animals look normal.

12/21/92 Food & Water changed today. Rat 6-59 had excess food
spilled in the cage. All animals look normal.

12/22/92 All animals look normal.
12/23/92 All animals look normal.
12/24/92 Food & Water changed today. Rats weighed. Rat 6-59

had excess food spilled in the cage. All animals
look normal.

12/25/92 Christmas Day. No observations made today.
12/28/92 Food & Water changed today. Rat 6-59 had excess food

spilled in the cage. All animals look normal.
12/29/92 All animals look normal.
12/30/92 All animals look normal.
12/31/92 Food & Water changed today. All animals look normal.
01/01/93 New Years Day. No observations made today.
01/04/93 Food & Water changed today. Rats weighed. Rat 6-59 had

excess food spilled in the cage. All animals look
normal.

01/05/93 All'animals look normal.
01/06/93 All animals look normal.
01/07/93 Food & Water changed today. All animals look normal.
01/08/93 All animals look normal.
01/11/93 Food & Water changed today. Rats weighed. All animals

look normal.
01/12/93 All animals look normal.
01/13/93 All animals look normal.
01/14/93 Food & Water changed today. All animals look normal.
01/15/93 All animals look normal.
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GROUP 6 I
DATE OBSERVATIONS

L• 01/18/93 Food & Water changed today. Rats weighed. All animals I
look normal. Rat 6-59 had excess food spilled in cage.

01/19/93 All animals look normal.
01/20/93 All animals look normal.
01/21/93 Food & Water changed today. All animals look normal.
01/22/93 All animals look normal.
01/25/93 All animals look normal. Eye exams were performed on

all rats.
01/26/93 All rats look normal. Final food and water weights

were taken. Rats were fasted at 8:00pm.
01/27/93 All rats were necropsied today.

I
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GROUP 7
DATE OBSERVATIONS

10/21/92 Animals were randomized today. Rats weighed.
10/22/92 All animals look normal.
10/23/92 All animals look normal.S10/26/92 All animals look normal.
10/27/92 All animals look normal.
10/28/92 All animals look normal.
10/29/92 Study started today for Females, Groups 1-4. Rats

were weighed and new food and water was weighed and
placed on cages. All animals look normal.

10/30/92 Study started today for Males, Groups 5-8. Rats>| were weighed and new food and water was weighed and
placed on cages. All animals look normal.

11/02/92 Food & Water changed today. All animals look normal.
11/03/92 All animals look normal.
11/04/92 All animals look normal.
11/05/92 Food & Water changed today. Rats weighed. All animals

look normal.
11/06/92 All animals look normal.
11/09/92 Food & Water changed today. All animals look normal.
11/10/92 All animals look normal.
11/11/92 Holiday. No observations made today.
11/12/92 Food & Water changed today. Rats weighed. All animals

look normal. Rat 7-61 had food spilled in the cage.
11/13/92 All animals look normal.
11/16/92 All animals look normal.
11/17/92 Food & Water changed today. All animals look normal.

Rats 7-61 and 7-63 had food spilled in the cage.
11/18/92 All animals look normal.
11/19/92 All animals look normal.
11/20/92 Food & Water changed today. Rats weighed. All animals

look normal. Rats 7-61, 7-63, and 7-67 all had
food spilled from their cages.

11/23/92 All animals look normal.
11/24/92 Food & Water changed today. All animals look normal.

Rats 7-61, 7-63, and 7-67 all had food spilled into
their cages.

11/25/92 All animals look normal.
11/26/92 Holiday. No observations made today.
11/27/92 Food & Water changed today. Rats weighed. All animals

look normal.
11/30/92 All animals look normal.
12/01/92 Food & Water changed today. Rat 7-61 had excess food

spilled in the cage. All animals look normal.
12/02/92 All animals look normal.
12/03/92 All animals look normal.
12/04/92 Food & Water changed today. Rats weighed. Rat 7-61

had excess food spilled in the cage. All animals
look normal.

12/07/92 All animals look normal.
12/08/92 Food & Water changed today. Rat 7-61 had excess food

spilled in the cage. All animals look normal.
12/09/92 All animals look normal.
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GROUP 7 U
DATE OBSERVATIONS

12/10/92 All animals look normal.
12/11/92 Food & Water changed today. Rats weighed. Rat 7-61 had

excess food spilled in the cage. All animals look
normal. 1

12/14/92 All animals look normal.
12/15/92 Food & Water changed today. No spillage observed

when food was weighed. Rat 7-61 had excess food 3
spilled in the cage. All animals look normal. N

12/16/92 All animals look normal.
12/17/92 All animals look normal.
12/18/92 Food & Water changed today. Rats weighed. Rat 7-61

had excess food spilled in the cage. All animals
look normal.

"12/21/92 Food & Water changed today. Rat 7-61 had excess foodfl
spilled in the cage. All animals look normal. U

12/22/92 All animals look normal.
12/23/92 All animals look normal.
12/24/92 Food & Water changed today. Rats weighed. Rat 7-61

had excess food spilled in the cage. All animals
look normal.

12/25/92 Christmas Day. No observations made today.
12/28/92 Food & Water changed today. No spillage observed

when food was weighed. Rat 7-61 food intake for 12/24
to 12/28 is a little high. All animals look normal. F111

12/29/92 All animals look normal.
12/30/92 All animals look normal.
12/31/92 Food & Water changed today. All animals look normal.
01/01/93 New Years Day. No observations made today.
01/04/93 Food & Water changed today. Rats weighed. All animals

"look normal.
01/05/93 All animals look normal.
01/06/93 All animals look normal.
01/07/93 Food & Water changed today. All animals look normal.
01/08/93 All animals look normal.
01/11/93 Food & Water changed today. Rats weighed. All animals

look normal.
01/12/93 All animals look normal.
01/13/S3 All animals look normal.
01/14/93 Food & Water changed today. All animals look normal.
01/15/93 All animals look normal.
01/18/93 Food & Water changed today. Rats weighed. All animals

look normal.
01/19/93 All-animals look normal.
01/20/93 All animals look normal.
01/21/93 Food & Water changed today. All animals look normal.
01/22/93 All animals look normal.
01/25/93 All animals look normal. Eye exams were performed on

all rats.
01/26/93 All rats look normal. Final food and water weights

were taken. Rats were fasted at 8:00pm.
01/27/93 All rats were necropsied today.
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GROUP 8
DATE OBSERVATIONS

10/21/92 Animals were randomized today. Rats weighed.
10/22/92 All animals look normal.
10/23/92 All animals look normal.
10/26/92 All animals look normal.
10/27/92 All animals look normal.
10/28/92 All animals look normal.
10/29/92 Study started today for Females, Groups 1-4. Rats

were weighed and new food and water was weighed and
placed on cages. All animals look normal.

10/30/92 Study started today for Males, Groups 5-8. Rats
were weighed and new food and water was weighed and
placed on cages. All animals look normal.

11/02/92 Food & Water changed today. All animals look normal.
11/03/92 All animals look normal.
11/04/92 All animals look normal.
11/05/92 Food & Water changed today. Rats weighed. All animals

look normal.
11/06/92 All animals look normal.
11/09/92 Food & Water changed today. All animals look normal.
11/10/92 All animals look normal.
11/11/92 Holiday. No observations made today.
11/12/92 Food & Water changed today. Rats weighed. All animals

look normal.
11/13/92 All animals look normal.
11/16/92 All animals look normal.
11/17/92 Food & Water changed today. All animals look normal.
11/18/92 All animals look normal.
11/19/92 All animals look normal.
11/20/92 Food & Water changed today. Rats weighed. All animals

look normal.
11/23/92 All animals look normal.
11/24/92 Food & Water changed today. All animals look normal.
11/25/92 All animals look normal. I

11/26/92 Holiday. No observations made today.
11/27/92 Food & Water changed today. Rats weighed. All animals

look normal.
11/30/92 All animals look normal.
12/01/92 Food & Water changed today. All animals look normal.
12/02/92 All animals look normal.
12/03/92 All animals look normal.
12/04/92 Food & Water changed today. Rats weighed. All animals

look normal.
12/07/92 All'animals look normal.
12/08/92 Food & Water changed today. All animals look normal.
12/09/92 All animals look normal.
12/10/92 All animals look normal.
12/11/92 Food & Water changed today. Rats weighed. All animals

look normal.12/14/92 All animals lock normal.
12/15/92 Food & Water changed today. Cage #75 had a flooded

cage. All animals look normal.
12/16/92 All animals look normal.

. .
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GROUP 8 i
DATE OBSERVATIONS

12/17/92 All animals look normal. i
12/18/92 Food & Water changed today. Rats weighed. All animals

look normal.
12/21/92 Food & Water changed today. All animals look normal.
12/22/92 All animals look normal.
12/23/92 All animals look normal. -
12/24/92 Food & Water changed today. Rats weighed. All animals

look normal.
12/25/92 Christmas Day. No observations made today.
12/28/92 Food & Water changed today. All animals look normal.
12/29/92 All animals look normal.
12/30/92 All animals look normal.
12/31/92 Food & Water changed today. All animals look normal.
j1/01/93 New Years Day. No observations made today.
01/04/93 Food & Water changed today. Rats weighed. All animals

look normal.
01/05/93 All animals look normal.
01/06/93 All animals look normal. I
01/07/93 Food & Water changed today. All a- '.mals look normal.
01/08/93 All animals look normal.
01/11/93 Food & Water changed today. Rats weighed. All animals 3

look normal. -
01/12/93 All animals look normal.
01/13/93 All animals look normal.
01/14/93 Food & Water changed today. All animals look normal.
01/15/93 All animals look normal.
01/18/93 Food & Water changed today. Rats weighed. All animals *

look normal.
01/19/93 Mll animals look normal.
01/20/93 Ail animals look normal.
01/21/93 Food & Water changed today. All animals look normal.
01/22/93 All animals look normal.
01/25/93 All animals look r rmal. Eye exams were performed on

all rats.
01/26/93 All rats look normal. Final food and water weights

were taken. Rats were fasted at 8:00pm.
01/27/93 All rats were necropsied today.
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I
Study No. 92-003 Date 10/26/92

I
Ophthalnology Report

David A. Wilkie DVM. MS i
Diplomate ACVO

Introduction

The following are results of ocular examinations. All ocular examinations were
performed by a Board-Certified Veterinary Ophthalmologist.

Materials and Methods

A preliminary ophthalmic examination was performed on the eyes of all rats by Dr David j
Wilkie DVM. MS. Dip. ACVO. Examinations included:

I. Biomicroscopic examination, using a Zeiss HSO-10 biomicroscope,
following dilation of the pupils with 1.0% tropicamide (Mydriacyl®). I

2. Indirect ophthalmoscopic examination, using a 30 dlopter lens. following

dilation of the pupils with 1.0% tropicamide (Mydriacyl}).
Results I
Initial Examination

The follcwing animals were eliminated from study as a result of ocular abnormalities:
03. 04. 06, 07, 39. 43. 50. 54,57. 61, and 79. Of the remaining test animals
(Numbered I-100 excluding those animals previously mentioned) the following
abnormalities were noted:

Corneal dystrophy (crystals) - All Remaining Animals were affected
with mild corneal dystrophy OU

Final Examination

To be performed at 90 days following initiation of testing.

The above findings are cornpatable with breed and species associated ocular
abnormalities. The animals eliminated from testing had either corneal dystrophy of
severity greater than mild or cataract. All of the animals remaining on test have mild
corneal dystrophy affecting both eyes, a common finding in Fisher 344 rats of both
sexes. In a 90 day study such as this the corneal lesions should not progress
significantly and do not interfere with examination of the intraocular tissues.

~ /~K ~ Date: "

David A. Wilkie DVM, MS
Diplomate ACVO
Assistant Professor
Department of' Veterinary Clinical Sciences
The Ohio State University I
1935 Coffey Road

Columbus, Ohio 43210
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Study No. 92-003 Date 2/2/93

H OphthalrnoloVJ Report

David A. Wilkie DVM, MS
Diplomate ACVO

' rhe following are results of ocular examinations. All ocular examinations were performed by a
Board -Certified Veterinary Ophthalmologist.

Msterlals and Methods

A preliminary ophthalmic examination was performed on the eyes of all rats by Dr David Walkde
DVM. MS. Dip. ACVO. Examinations included:

1 . Biomicroscopic examin.Ption, using a Zeiss HSO- 10 blomicroscope,

following dilation of the pupils with 1.0% tropicamide (Mydriacyl®}.

2. Indirect ophthalmoscopic examination. using a 30 diopter lens, following
dilation of the pupils with 1.0% tropicamnide (Mydriacyl®).

Results

3 Final Examination

Corneal dystrophy (crystals) - The eyes of all animals examined were affected by
corneal dystrophy/crystals. All animals. except
32 and 42 were affected with moderate mild
corneal dystrophy OU. Corneal dystrophy was
graded as mild in animal 32 and moderate OD.
severe OS in animal 42.

Conjunctivitis - Moderate conjunctivitis was observed in the
following animals:
R-01 OD: 10 OD; 31 OD

Keratitis - Severe keratitis was oz•served in animal R- 06 OS
Cataract - Mild anterior capsular cataract in animal 36 OD

Conclusions

All animals used in this study were affected with mild corneal dystrophy prior to the initiation
of the study. As stated following the initial cxamination corneal dystrophy a common finding in
Fisher 344 rats of both sexes. In the time since performing the initial ophthalmic examination
the corn,-al dystrophy lesions have progressed in severity in almost all animals. This is an
expected finding. The remaining abnormalities are sporadic and do not appear to be a doe-
related effected. Conjunctilis and keratitis are found routinely in Fisher 344 rats. beceoming
more frequent with increased age. and most likely are related to the corneal dystrophy lesions.
A single, anterior capsular cataract was noted.
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initial ophthalmic examination of the Fisher 344 rats in the pre-test period revealed
100% of eyes to be affected with corneal dystrophy. Animals with corneal dystrophy of
a severity greater than grade 1 were eliminated from the study. Corneal dystrophy is a
common finding in the Fisher 344 rat and 100% affected animals is not unusual. The
lesions are known to progress with time, but should not interefere with examination in a
90 day study. In addition, cataract was observed in some animals and they were also
eliminated from the study.

On the final ophthalmic examination. corneal dystrophy lesions were found to have
progressed in severity in almost all animals. The corneal dystrophy was graded as I
moderate in all but two animals. Corneal lesions remained mild in one of these two and
progressed to severe in one eye of the other rat. This Is an expected finding. The
progression of the corneal dystrophy was not of a severe enough nature to prevent
complete examinaticn of the internal structures of the eye with the exception of the left
eye in animal 42. The remaining abnorrna:ties noted were sporadic and do not appear
to be a dose-rrlated effected. ConJunc+f. Ln and keratitis are found routinely in Fisher
344 rats, becomLng more frequent with incre-sed age. and most likely are related to the
corneal dystrolphy lesions. A single. anterior capsular cataract was noted.
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HISTOPATHOLOGY DATA I
REPORTS CODE TABLE

N Tissues within normal histological limits I
A Autolysis precluding adequate evaluation

U Tissues unavailable for evaluation

Tissues not examined/not required by protocol

1 Minimal I

2 Mild
3 Moderate

4 Marked 

Abbreviations

Degen. Degeneration

I

(End of Report)
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Pathology ASsOC;2'o.q -, C.

Study No. 9. '"
Fischer 344 Rats

90-Day Study

Project Summary Table
SUMOARY: incidence of NEOPLASTIC and NON-NEOPtkSTIC Microscopic Findings

f PROJECT ID. NO: 92-003 FATES: AL'. PAGE 1
DAYS ALL SEX: FEMALE

GROUP: 1 2 3 4

8 1 A I % # % % % IBtL 10 10 10 0 0 0 0 0
BRAIN#Ex1

SCIATIC NERVE Ex 10 10 0 0 0 0 0 0

SPINAL CORfD E:x 10 10 0 0 0 0 0 0

SA.LIVARY GLAND # EX 10 10 0 0 0 0 0 0

PARA EAS 0 i 10 10 0 0 0 0 0 0
Inflammation, Chronic 0 (0) 1 (10) 0 0 0 0 0 0
D"anerstion, Acinar 0 (0) 1 ,10) 0 0 0 0 0 0

ANDIBUJLA, LYMPH MNODE # M 10 10 0 0 0 0 0 0

ZYBWAL'SGLAND x 10 10 0 0 0 0 0 0

PITUITARY e 10 10 0 0 0 0 0 0

JA RD NALS x 10 10 0 0 0 0 0 0

THYRCID *r 10 10 0 0 0 0 0 0
Cyst, Squamous 1 (10) 0 (0) 0 0 0 0 0 0

PARAI•YIROID 0Me 10 9 0 0 0 0 0 0

T R A E 9 9 1 0 1 0 0 0 0 0 0 0

ESOPHAGUS Re 10 10 0 0 0 0 0 0

(Report Continued)
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Pa)to1logy Associates. Inc.
Study No. 92-003
Fischer 344 Rats

90-Day Study

Projec. Suzmary Table
SUMMARY: Incidence of NEOPLASTIC and NON-NEOPLASTIC Microscopic Findings

PROJECT ID. NO: 92-003 FATES: ALL PAGE 2
DAYS : ALL SEX: FEMALE

GROUP: 1 2 34
NUMBER OF ANIMALS: 1 1* 10 10 10 0 0 0 0 3
THYMUS 0 9 10 0 0 0 09

Hmorrhage 1 (11) 0 (0) 0 0 0 0 0 0

HEART I 23 10 10 0 0 0 0 0 0

Inflammation, Chronic 1 (10) 0 t0) 0 0 0 0 0 0

COLON EX 10 10 0 0 0 0 0 0

JEJUN EX 10 10 0 0 0 0 0 0

AORTA Ex 1i0 10 0 0 0 0 0 0

LIVER Ex 10 10 0 1 0 0 0 0
Repatodiapragmatic Nodule 0 (0) 0 (0) 0 1 (100) 0 0 0 0

Inflammation, Chronic 1 (10) 1 (10) 0 0 (0) 0 0 0 0
Congestion 1 (10) 0 (0) 0 0 (0) 0 0 0 0

SPLEEN 0 EX 10 1. 10 10 0 0 0 0
Pigment, NOS 0 (0) 10 (100) 10 (100) 2 (20) 0 0 0 0
Hyperplasia, Eryrhroid Cell 0 (0) 10 (100) 9 (90) 2 (20) 0 0 0 0
Fibrosis 0 (0) 0 (0) 1 (10) 0 (0) 0 0 0 0

TCNGUE # EX 10 10 0 0 0 0 0 0

SKELETAL MUSCLE # Ex 10 10 0 0 0 0 0 0

LUNG # Ex 10 10 0 0 0 0 0 0
Inflammtion, Chronic 3 (30) 1 (10) 0 0 0 0 0 3g

KIDI"EYS # Ex 10 10 0 0 0 0 0 0
Mineralization, NOS 6 (60) 4 (40) 0 0 0 0 0 0

(Report Continued)

098



Pathology Associates, Inc.
Study No. 92-003
Fischer 344 Rats

90-Day Study

Project Summary Table
SUMMARY: Incidence of NEOPLASTIC and NON-NEOPLASTIC Microscopic Findings

PROJECT ID. NO: 92-003 FATES: ALL PAGZ 3
DAYS : ALL SEX: FEMALZ

GROUP: 1 2 3 4
NUMBER OF ANIMALS: 10 10 10 10 0 0 0 0

9 ' 9 ' ,) , 9 ' I % 9 % 9 , .
KIDNEYS # EX 10 10 0 0 0 0 0 0

LymphocytiC Infiltrates 1 (10) 0 (0) 0 0 0 0 0 0
Pigment, NOS 0 (0) 10 (100) 0 0 0 0 0 0

URINARY BLADDER # EX 10 10 0 0 0 0 0 0

STOMACH # EX 10 10 0 0 0 0 0 0
Foreign Body, Glandular 1 (10) 0 (0) 0 0 0 0 0 0

D(UODENUM Ex 10 10 0 0 0 0 0 0

Ectopic Pancreas 1 (10) 0 (0) 0 0 0 0 0 0

ILEUM Ex 10 10 0 0 0 0 0

CtCUM IX 10 10 0 0 0 0 0 0

RECTUM x 10 10 0 0 0 0 0 0

MESENTERIC LYMPH NODZ EX 10 10 0 0 0 0 0 0

OVARIES EX 10 10 0 0 0 0 0

UTERUS Ex 10 10 0 0 0 0 0 0
Dilatation 1 (10) 1 (10) 0 0 0 0 0 0

SKIN 0 Ex 10 10 0 0 0 0 0 0

MAMMAXY GLAND 0 EX 9 10 0 0 0 0 0 0

(Report Continued)
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Pathology Associates, Inc.
Studs No. 92-003
P•Jcher 344 Rats 3

80-Day S tudy

Project Summsary -able
SUXKOUAY4 Incidence of JI0PLASTIC and NON-NtIM-..AIC Nicroocopic Findings

I•OJ'ZCT 10. We= 92-00,3 TATZS. A"L PA42 4

DAYS 3 ALL SiX: TDtALz

GROU.P: 2 3 4 I

NU OF ANZ7 U42 10 10 10 10 0 0 00

I* % * I 8 I 8 I I 8 I 8 I 8 I

CL•XR.AL GC.LNAS # *x 10 10 0 0 0 0 0 0
Lymphocytic infiltrates 3 (30) 7 (70) 0 0 0 0 0 0
Inf lammat•ion, Acute 1 (10) 0 (0) 0 0 0 0 0 0

Dilatation. Ductal. 0 (0) 1 (10) 0 0 0 0 0 0

Ey*s I Ex 10 10 0 0 0 0 0 0
Nicrogran•1o"a, Cornea 3 (30) 3 (30) 0 0 0 0 0 0

HAADERIAN GLAND I x 10 10 0 0 0 0 0 0
Lymphocytic Infiltrates 4 (40) 8 (80) 0 0 0 0 0 0
Inflammation. Chronic/Active 0 (0) 2 (20) 0 0 0 0 0 0
Inflammation. Chronic 0 (0) 1 (10) J 0 0 0 0 0

rD•m * x 10 10 0 0 0 0 0 0
Pigment, NOs 0 (0) 4 (40) 0 0 0 0 0 0

yVperplasia, Erythroid Cell 0 (0) 9 (90) 0 0 0 0 0 0

NASAL CAVITY a EX 10 10 0 0 0 0 0 0

(Report Contixtied)
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patho~logy Associates. "ric.
Study go. 92-003
rischot 344 Mats

90-DaJy Study

Project SuvfssAry Table
SUMO4ARY I XACn~cien of XEOF1ASTIC and "NPOP-LOtASY:C Microsccpla fin1ding.

FRO.?TCT 10. NOt 92-003 rAESs ALL FACE S
DAYS : ALL SCXr KALI

GRtOUP, 7 0
NUMUSR Or XX1MALSI 0 0 a 0 IQ 10 10 10

WRIN a tm 0 a 0 0a1 10 0 0

SCI^TIC NERVE *Ex 0 0 0 0 10 10 00

SPINAL CDR:) OEx 0 0 0 0 10 10 0 0

SALIVARY CLAND 0O Ex 0 0 a 10 10 0 0

PANCRALS ExC 0 0 0 0 10 10 0 0
Inflannatiom, Chronic 0 0 0 0 1 (10) 1 (10) 0 3
D~g~rn4ratiom, Acirnar 0 0 0 0 1 (10) 1 (10) 0 0

MANDIBULAR LYMPH MooE I Em 0 0 0 0 10 0 0

HyperpIasis, Plasma Call 0 0 0 0 1 (10) 1 (10) 0

ZYMIAL' 3 :.AXD 0 ZA 0 0 0 0 S 1* 0

7:TUITAXT OEx 0 0 0 0 10 10 00
Cyst. NO$, Far$ DIstalim 0 0 a 0 1 (10) 0(0 00

ADREXALS 0 tx 0 0 0 0 10o1 0 0
Accesory Cortical Nodule 0 0 0 0 1 (10) 0 (0) 0 0

THYROID Sa t 0 0 0 0 10 10 a

PARLAT)4YPOD * Ex 0 0 0 a to0 0

TRAC* 0 Ex 0 0 0 0 10 10 0 0

(Report Continued)
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Pathology Associates, Inc.
Study No. 92-003
Fischer 344 Rats

BO-Day Study

Project Summary Table
SU•OMARY: Incidence of NEOPLASTIC and NOW-NEOPLASTIC MicroscopIc Findings

PROJECT 10. NO: 92-003 FATES: ALL PAGE 6
DAYS : ALL SEX: MALE

GROUP: 5 6 7 0
NUMBER or AN:MALS: 0 0 0 0 10 10 10 10

ESOPHAGUS * Ex 0 0 0 0 10 10 0 0

.A.'J S SEx 0 0 0 0 10 10 0 0
Aemorrhasg 0 0 0 0 2 (20) 1 (10) 0 0

HEART 0 SE 0 0 0 0 10 10 0 0
In.flammation, Chronic 0 0 0 0 4 (60) 1 (10) 0 0
Inflammation, Subacute Artery 0 0 0 0 0 (0) 1 (10) 0 0
Degeneration, Hyocardial 0 0 0 0 2 (20) 1 (10) 0 0

COLORN Sx 0 0 0 0 10 10 a 0

JEJ.UNUM SEx 0 0 0 a 10 10 0 0

AORTA SEx 0 0 a 0 10 10 0 0

L:VER 0.L2 0 0 0 0 10 10 1 0
Bile Duct Hyperplasia 0 0 0 0 1 (10) 0 (0) 0 (0) 0
Inflammation, Chronic 0 0 0 0 1 (10) 1 (10) 0 (0) 0
Inflammation, Subacute 0 0 0 0 1 (10) 2 (20) 0 (0) 0
Necrosis, Mepatocellular 0 0 0 0 1 (10) 3 (30) 1 (100) 0

SPLEEN 0 Sx 0 0 0 0 10 10 10 10
Piment, NOS 0 0 0 0 0 (0) 10 (100) 6 (60) 0 (0
Hyperilasla, Erythroid Coll C 0 0 0 0 (0) 10 (100) 10 (100) 1 (10!
Fibrosis 0 0 0 0 1 (10) 1 (10) 0 (0) 0 (0:

TC•H•E # x 0 0 0 0 10 10 0 0

S1LETAL ),USC,: # tx 0 0 0 0 10 10 0 0

(Report Continued)
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Pathology Associates, In~c.
Study No. 92-003
rishen r i44 Rats

9O-Osy St udy

Project Swinery Table
SUMM0ARY! Inc idenc, of NEOP:AflIC and NOW-f4COPLASTIC micr~scopic Findings

PROJZC7 10. NO: 92-003 rAZSi ALL ?Act 7
DAYS ALL SEX: M(ALE

EViruaC or ANIMALS: 0 0 0 0 t0 I0 10 10

91., C 0 0 0 0 01000
hI!Ifammation. Chronic 00 0 0 2(20) 1 1101 0 0
Inflammat ion, Chronie/Acujte 0 0 0 0 1(10) 0 .(0) 0 0

Alveolsr/B:0nc.'1a1 (4yperplatis 0 0 0 0 (0) 1 (10) 0 0

KIDNEYS 0I 0A 0 0 to1 1 10 i
M neralhtion aO 0 0 10 (100) 10 (100) 10 (100) 0 (~o)
Lymphoti Infiltrates 0 0 0 0 0 (0) 0 (0) 0 (0) 1 GOI)
Pigment, li0S 0 0 a 0 0 10) 10 (1100) 10 (00C) 0 (:)
RegRene~ratiat'on. Tub*u'lsr 0 0 0 A 1 (100) 10 (100) 10 (100) 10 (1100)
Hyaline Droplets 0 0 0 00 to) 10 (100) 10 (1c0) 10 (100)
Degeneration, Tubular0 0 0 0 10 (100) 10 0100) 10 (100) 10 (100)
(4yalino Cast* 0 0 0 0 (0) 0 (0) 1 (10) a (C I

DRINAAY 9LADDIR1. 0 0 0 10 10 0 1)
(1:011th. Nos 0 0 0 0 410) 0 (0) a 0
iXyporplassia gpitheliai 0 7 (01*11) a (0) 0 0

PROSTA~E 0 CA 0 0 0 0I0Q0
Inflamm~ation, Ac',t* 0 0 a 0 1 M1) a (of0)0
Inflasation. Subacute 0 0 0 0 0 0) 1 (10) 00

3 1COWACH CA5 0 0 0 0 1o 10 00

DUODtENUM CA 0 0 0 0 is 10 0 0

3 Ltm UNm 0 CA 0 10 10 00

ortUM CAm 0a 01 1000

RECTUM4 #CA 0 0 0 0 10 10 0 0

(Rpvort Cent lnuo.4
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PatPholoCY Associates. Ince.

Study goe. 92-0031
to-Day Study

Project Summary Table

StOOAAY: Incidence of NEOPLASTIe and OCK-MCOPLASTIC Miceroscopic rindinq@

0,4HROrI 0?AWMALS: 0 0 01 010j

NgSEXtla:C LY1QX ROD& 9. La 000010 0 0

TC37S K Cxc 0 a 0a 10 10 1.0 10
Degen., Swinlfsrous Tubul~e 0 0 00 0 (0) 10 (100) 1 0@01 0 (01

LP011IDMIS 0 tx 0 0a 0 10 10 0
HypoCsperivie 0 0 0 0 0 (0) 10 (1701 0

SEqMIAL VZSbC~.S #Cga 0 0 0 0 10 10 0 0

S9111 # t 0 0 0 0 10 1000

MAMRYCAc0E 0 0 0 0 9 0 0

PREPVT:Al L AX35 C 0 Ex 0a 01 0 0
Iflamaatlon, C(hromle'Active 0 0 0 0 4 (40) a (20) 0 0

Lympapneyoti Znfiltrates 0 0 0 03(30) 5 (LO) 0 0

RUS 0 t 0 0 0 0 10 10 0 0
M'eroqrenaulom*, Cormos0 0 0a (401 S 451) 0 a

WADtIAJOOLA.90 0 9 0 0 0 0 1* t0o
iy'iphoc~ytic Infiltrates 0 0 0 a 0 (0) 1 I10) 0 0

rt 0a 10 10 00Hyerplasim, trythrold Call 0 0 000 0) ? (70) 00

NASAL CAV1?T ex. 0a 0 0 10 to 0 0
Znflaora.tion, C~roflle/Aclve 0 0 1 (110) 0 jai 0 0 I

0uos c 0 0 0 1 110) 0 (0) 0
squamous Metsolosia a 0 0 0 1 (10) 0 (0) 0 0

(Cnd or **Part I



Pathology Associates, Inc.
Study Mo. 92-003
?~iackir 344 RtAts3 90-::y Study

Savericy Sumary Table

PAGE I

vROJZcr IV. 001 92-003 ?A~tU: ALLU ~DAYS: ALZ. SX ~io xc : .0.0s

CRU:1 2 3 4

1~100 10000 0

SpMAEA Il 10 0 00 0 0 0

SCAICtaato, UVChc 0&10 10 0 a 0a 0 03PNA DCOiRDtol # inar 0 10 0 0 00 a 0

SALDIVJARY OLAENODE 0 xN 10 10 0 a 0 0 0 0

3 ZCRUA'SLAE *SNm 10 10 0 0 0 0 0 0

PUInflarmti Chrni 10 10 .1 0 0 0 0 0 03 Degeneation *Sa 10 1 0. 0 0 a 0 0 0

IWYNOIDUA LY*SNV #t 10 10 0 0 a 0 0 0

U PARANS OLAD *SNx 10 10 0 0 0 0 0 0

PIhAOAAY *SEN 10 10 0 0 0 a 0 0

zS0PK(aJS *Sft 10 10 0 0 0 0 0 0

(Report Cont:inued)

105



II ~I"

I
Pathology Associates. Inc.

Study No. 92-003 U
Fischer 344 Rats U

90-Day Study

Severity Su mmary Table PAGE 2

PROJECT ID. NO: 92-003 FATES: ALL
DAYS: ALL SEX: FEALE

GROUP: 1 2 3 4
NMBERI OF ANIMALS: 10 10 10 10 0 0 0 0

# r I SEV # SEY # S'V 0 r 0 SEV a SWV SW
THYMUS Ex 9 10 0 0 0 0 0 0

Hemorrhage 1 0.22 0 0 0 0 0 0 0

HEART # 9ex 10 10 0 0 0 0 0 0

Infl •mation, Chronic 1 0.10 0 0 0 0 0 0 0

COLON Ex 10 10 0 0 0 0 0 0

EJUNUM Ex 10 10 0 0 0 0 0

AORTA 0 *b 0 10 0 0 0 0 0 0

LZVER ft10 10 0 1 0 0 0 0
Inflammation, Chronic 1 0.10 1 0.10 0 0 0 0 0 a
Congestion 1 0.20 0 0 0 0 0 0 0

SPLEEN # zx 10 10 1i) 10 0 0 C 0
Pigment, HOS 0 10 2.10 10 2.10 2 0.20 0 0 0 0
H yperplasia, Erythroid Cell 0 10 2.20 9 1.80 2 0.30 0 0 0 a "7
Fibrosis 0 0 1 0.10 0 0 0 0 0 E

TOU # x 10 10 0 0 0 0 0 0

SX•LVTAL USCLZ 0 E 10 10 0 0 0 0 0 0

LUNG 0 Ex 10 10 0 0 0 0 0 0
inflammation, Chronic 3 0. I0 1 0.10 0 0 0 0 0 0

xKzNEYS 0 RX 10 10 0 0 0 0 0 0
Ninleralization, NOS 6 0.50 4 0.50 0 0 00 0

(Report Continued"
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Pathology Associates, Inc.
Study No. 12-003
Fischer 344 Ra'sI0-::y Study

Severity Suary Table

PROJECT I. NO: 92-003 PATES: ALL
W.YS: ALL SZX: FDIALS

GROUP: 1 2 3 4
NUMBER OF ANINALS: 10 10 10 10 0 U 0 0

# Stv a Sgg 0 $s"v * *sv 4 szv 0 SxXV E SrV
Lyuwhocytic Infiltrates 1 0.10 0 0 0 0 0 0 0
Pignenwt.NOS a 10 2.30 0 0 0 0 0 0

URrfNl ISLADV• IEx 10 10 0 0 0 0 0 0

STOKACH #x 10 10 0 0 S 0 0 0

DUO•I:l•M I 10 10 0 0 0 0 0 0

IxrUM *rx 10 10 0 0 0 0 0 0

CwCUa Ex 10 10 0 0 0 0 0 0

RECTUM *x 10 10 0 0 0 0 0 0

MZSD3rElXC LYMPH WONl0 1Ex 10 10 0 0 0 0 0 0

OVARIES I Ex 10 10 0 0 0

UT•ERIS zx 10 10 0 0 0 0 0 0
Dilatation I 0.:0 1 0.30 0 0 0 0 0 0

SKxN 0 f 10 10 0 0 a 0 0 0

MAI, APY GLAND ft 9 10 0 0 0 0 0 0

CLM /RAL GLAND$ rx 10 10 0 0 0 0 0 0
Lymphocytic Infiltrates 3 0.30 7 0.$0 0 0 0 0 0 0

I

I
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Pathology Associates, Inc.
Study No. t2-003
Fischer 144 F.Ata

90-Day Study

Svvirity Sunary Table

flOJCT ID. NO: 92-003 TAT". ALL
DAYS: ALL SlM; 7VDAL5

GACP: 1 2 3 4 3
WJKIUK OF ANIMALS: 10 10 10 10 0 0 0 0

0 iv sr Y sv 11 Sv I SKrV SIV # hUT 18KV

inf!mtion, AUut& 1 0.20 0 0 0 0 0 0 0
Dilatation, Ductal 0 1 0.20 a 0 0 0 0 0

tylq 0 ., 10 10 0 0 0 0 0 0
Kicroqrmnuloa. Cornea 3 0.40 3 0.40 0 0 0 0 0 0

MASDMIAN L;ID * 10 10 0 0 0 0 0
Lymurh-cyt•c Infiltrates 4 0.70 S 1.10 0 0 0 0 0
Inflammation, chric/Active 0 2 0.40 0 0 0 0 0
Inflameti-o. CChric 0 1 0.20 0 0 0 0 0

IM, 0 Is10 10 0 0 0 0 0 0
Pgnt, NOS 0 4 0.50 0 0 0 0 0 0
Hyperplasia. trythroid Call 0 9 1.10 0 0 0 0 0 0

NASAL CAV1TY 0 ft 10 19 0 0 0 0 0

• Severity calculated by the maber of tiqsuee .cained.

(Report Contir~wd)
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Pathology ANsoclat~s, Inc.
St.udy c*. 92-003

o~acher 344 Rats
90-Day Study

Severity Su 'ry TabLe

i ~PAcE
PRO"'rCT ID. NO: 92-003 FATES: ALLPA,.,
DAYS: ALL SEX: MAUx

GROO?: 6
=Xt-!,R Of AzUaJLS: 0 0 0 0 10 10 I0 "0

E tit : 5ESv * r., 0 5 IC St # SLEV 0 V 0 S-V

S,,A:a€ 0 0 0 0 10 10 0 0

I SC:A-:C REVI[ ts 0 0 0 0 10 10 0 0

SPIRAL CORD r Ex 0 a 0 0 10 10 0 0

SALIVARY GLAND IlA 0 0 0 0 10 10 0 0

PANCREAS 0 tx 0 0 0 0 10 10 0 0
Inflammatio:, Chronic 0 0 0 0 1 0.10 1 0.20 0 0
Cogeneration, Acinar 0 0 0 0 1 0.10 1 0.20 0 0

MNGZ!V:UAX LYMP *mea #E to 0 0 0 0 10 10 0 0

Hypervlasia, Plasm& Coll 0 0 1 0.20 1 0.20 0 0

ZYhBAL.S GLAND # tx 0 0 0 0 1 10 0 0

PITTARYT . OE 0 0 0 0 10 10 0 0

ADRENALS 0EX 0 0 0 0 1C0 10 0 0

TNYZO1V O x 0 0 0 0 10 10 0 0

PAAATKYROI0D #Ex 0 0 0 0 10 6 0 0

TRACH.EA #x 0 0 0 0 10 10 0 0

ESOPHAGUS OEx 0 0 0 0 10 10 0 0

(Re•ocr. Continued)
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facno1logy Associates. Inc.
Study No. 92-OC3

90-Day Stud

PAGE 4
?ROZECI ID. NO: P2-003 mm~Z: ALL.
lAYS: ALL. SEX: 14ALL

?r.*A3! OF AM:ALS: 0 0 0 10 10 10 :

* EV *#~ *t 0 EV f 5EV 9 flY # SF.V 05EV #
7Hv 3 0 t 0 0 0 0 10 . 00

0ecr0 0 0 0 2 0.40 1 0.20 00

Y.LAAI en 0 0 a 1.0 i0 0
nffivnition1.,1 Ch~ron'ic 0 0 0 0 6 C.70 1 0.10 0

::Af-SAtxlcn. SU10QC't* Axt:ry 0 0 0 0 1 3.1.0 0 0
Z#eunarstlon, Myocardial 0 0 0 0 2 0.30 1 0.;0 0 0

COLON 0 [A 0 0 00 :.0 I0 0 0 3
Clx 0 0 t0 0 10 10 a0

AORTA 0Exa 0 0 0 01.0 10 0a

enVE f o 0 0 a0 10 10 1 0
8-,-,# Duct myporplasla 0 0 a 0 1 0.10 0 0 0
:nf1.ammation, Chz.-Imc 0 0 0 0 1 0.10 1 0.10 0 0
:nfamaticn. subac'jt* 0 0 0 0 1 0.1.0 2 0.;0 0
N~crools, Hapatc,&I-ular a 0 0 0 1 0.20 3 0.30 1 2.00 0

SCEV 6E 0 0 0 0 10 10 10 10
pimnNs0 0 0 0 0 10 1.80 6 0.80

0yepaiEyhodCl 0 0 0 0 a 1 2.10 10 1.90 1 .
FlDrosis 0 0 0 0 1 0.20 1 C.'.0 0 0

TOGE x 0 0 0 0 10 10 0

SKELETAL MUSCLE 0 Ex 0 0 0 0 10 10 0 0

LUG0Ex 0 0 0 0 10 10 0
In¶1flWTmZt ton, Ch~ronic a 0 0 0 7 0.20 1 0.10 0 0

(Remor. Contilnuqd)



I ~~PathologY Aaaociataa, lc
StvdY No. 91-003
Fischer 344 Rats

90
-Usy St udy

Severity Simmary ;able

j R-'C I~0 t ) N0 O: 92-003 FATES: ALL 
FACE 7

NMBE~R OF ANIMALS: 0 0 5 10 7 0-- 010 10 110

Inflainat!*n, Chrorn±c/Acuto 0, r 01 0 0 Sr 0.10 0 0t I0eAlveolar/9roncam' Hyprpiaja 0 a 0 0 1 0. 20 0 a EI RI n~~ i t o l 0 
.0 11.201

K:D 1~N t.Y NO Ex 00 
00* Regeralartion, tu ulr 3 0 01* .2 10 1.0 10 1. 0 2 12* y~a lp n h o p eti 0 0lr s e 0 00 1 ! .0 10 2.9 0 10 2. 90 910 .2.13 0 C * nr ar t l on , T u b u l a r 00001 

1.0 1 0 2 .00 1 0 2. 1 3 10 1
,yao ln Caat a 0o 0 00001 

.2g 0 : A Y x A o a* 000 0 10 1.0 10 1 7 0 2 80 0 .ý0eeeain uua 0 0 1. 0 2.0 10 2. 0 2:myAslins casts 
0 0 10 1.0 10 2 0 0 2.1I ~ la u a i o . c u e 00 1 0 .2 0 0 .0 0

ORNAYBLDER*Zx 
0 0 0 10 10 0 0

Sclt, a 0 10 0 2 0 0

:UHS~ 0 0 0 1 0.0 10 0 0
ImflU mmSin Sus 0 0 0 1 10.1 0 0 0

SujPACH 9Y1 MOE xi 0 0 10 10 0 0
V(cepor: 0 t.x 0 0 d

I LE M# x
I z~i
RETMIt 01
MtEIR C L M H 00 C0 E

(RprtCftlUd
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Patholo•y Assoclates. Tho. I
Stuoy Po. 92-003

r?!cher 344 Rats
90-Day Study

Severit.y 36ma:•A Table

PROJECT 10. NO: 92-003 FATEZ: ALL PACE 8

LAYS: ALL SEX: MALL

GROUP: 3 4 7 9
NUMBER or A:IMALS: 0 0 0 0 10 10 10 10

E SE 6 # SE a S6r5V # EV * SEV 6 SENV 6 SeV 0
TESTES *E 0 0 0 0 10 10 10 10

Degen., Se.lniferoum Tubule 0 0 0 0 0 i0 4.00 8 2.60 0

E0:D:,YMIS 0 Ex 0 0 0 0 10 1.0 0 0

Hypos•ermia 0 0 0 0 0 10 4.00 0 0

SEMINAL VtS.Ct.£ # Ex 0 0 0 0 10 10 0

SKIN £ x 0 0 0 0 10 10 0 0

MAMMARY GLAND *Em 0 0 0 0 9 10 0 0

?PEPITIAL GLANDS # Ex 0 0 0 0 10 10 0
Snf.am&titon, Chron•c/Active 0 0 0 0 4 0.80 2 0.50 0 0
Lymphocytie Infilt:ataes 0 0 0 3 0.30 S 0.60 0 0

EYES 0 Ex 0 0 0 0 10 10 0 0 3
Microgranuloma, Cor.ea 0 0 0 6 0.90 ! 0.60 0 0

HARDERIAN GLAND 4 E 0 a 0 0 10 10 0 0
Lym;hocytic infiltrates 0 0 0 0 0 1 0.10 0 0

FEMUR 0 EX 0 0 10 10 0 0Hyp.rplasia. trythrold Call 0 0 0 0 0 7 1.00 0 0

NASAL CAVITY S Ex 0 0 0 0 10 10 0 0
Infllamnation, Chronic/Active 0 0 0 0 1 0.30 0 0 0
Sq-ajous Metaplala 0 0 0 0 1 0.10 0 0 0

Severity calculated by the number of tissues examined. U
(End of Report)
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I
Pathology Associates, Inc.

Study No. 92-003
Fischer 344 R'stS90-Day Study

Tabulated Animal Data

PACE I
PROJECT ID: 92-003 GROUP: 1 SEX: FEMALE
DAYS: ALL FATES: ALL

ANIMAL ID: 01 02 05 08 09 10 kOl R02 R03 R04

BRAIN N N N N N N N N X N

SCIATIC NERVE N N N x N N N M N N

$SPINAL CORD N N N N N N N N N N

SALIVARYOLA= N N N N N N N N N N

PANCREAS N N N N N N N N N N

MANDIBULAR LYMPH NODE N N N N N N N N N N

ZYMBAL"S GLAND N N N N N N N N 11 N

I PITUITARY N N N N N N N N N N

ADRENALS N N N N N N N N N N

THYROID N N N N N N N N N
Cyst. Squamous - - P . . . .

PARATNYROID N N N N N N N N N N

St(Report Contir'•ed)
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Pathology Associates, Inc.
Study No. 92-003
Fischer 344 Rats

9O-Day St udy

Tabulated Animal Data

PAGR 2
PROJECT ID: 92-003 GRO'UP: I SEC: FEMALE
DAYS: ALL FATES: ALL

ANIMAL ID: 01 02 05 08 09 10 R01 R02 R03 R04

TRACHEA N N N N N N N N N N

ESOPHAGUS x N N N N N N N N N

THMUS U N N N N N N N N
Hemorrhage - - 2 .. . .

HEART N N N M N N N N N
Inflammation, Chronic

COLON N N1 N N N N N N N N

JEUNUN N N N N N N N N N N

AORTA N N N N N N N N N N

LIVER N N N N N N N N U
Inflammation, Chronic
Congestion 2 - 2-'r-

SPLE N N N N N N N N N N

TONGUE N N N N N N N N M N

(Report Continued) U

vL

F

14

l~t



Pathology Associates, Inc.
Study No. 92-003
Fischer 344 Rate

90-Day St-dy

Tabulated AnimAl Data

PAGS 3

PRCJZC`T 10: 92-001 ,AOIP 1 SZX: JUU.LE
DAYSi ALL AFATl ALL

ANIMAL J Di 01 02 05 08 09 10 R01 AC2 Rol R04

SAXLCTAL MUSCL• N N N N N M N N N m

LUNG N N N N
Inflavation, Chronic - 3 1 3

XI•N•YS t N N N
Mineralization, ?$ 1 - 1 - 1 1 1
Lymphocytic Infiltrate# . . . . .

URINARY SLABVDC N x N N N U N N N N

STOMACH N N N N N N N N N
toreign Body, Glandu!ar P-

m)CD~M N N N N II N N N N
Ct!cpiC Pancreas P - --

N •' N N N N N N N N N

S N .U N N N M N N N

NFC"I M N A M N N x N M N

MESD•:T1IC LYMPH NOD N m N N N N N N N N

(Report Continued)
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Pathology Associates, Inc.
Study No. 92-003
Fischer 344 R'ts

90-Cay Stu•y

Tabulatad Anival Data

PAZE 4
FROJECT ID: '92-003 GROUP: I S=: ?rZAL1
DAYS: ALL FATES• ALL

ANIMAL ID: 01 02 05 05 09 10 Rai A02 103 A04

OVARIES N N N N N N N N N N

Ut'RUS N m N N N N N N w m
Dilatation - 2 2 -

SKiN N N N N m N N N N M

MAMMARY GLAND x N N N 1 N N m N N

CLITCRAL GLARCS x N N N N N
Lymphocytic Infiltratme I - - - I I

Infla=sation. Acute - - 2 -

IYES N N N N N N N
-microgranu lona, Corne l 1 - 21

Lymphocytic Infiltratea I - 1 - - 3 - 2

NM 4 N N4 N N N N Na N

NASAL CAV17Y N N N N N N N N N N

(Rport Crztueid) I
I
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PtO'OJC? lot 92-003 OCU3CP I KR: rtMALZ
DAYS: ALL rATu3: ALL

ANIMAL 10: 11 12 13 14 is 1 17 is6 i .13 0

SCIATICRi U N N

3SPINALCO It 0 x 0 0 m q x 0 0

SAIIVAAY CLAND it 0 0 0 x N 0

Intl mua~ion. Cp.r!Dr.ic1 - - - - --

Puqenfratiam, Aclnar

3MANDIBU~LAR LrM 14001 N U U U N 9 U w U N

PITUITARY x 0 0 U w x

ADRIMALS U v U Uv



Pathology Associates, inc.
Study go. 92-003
FlucAwr 344 Njyst

0- 'ay Stud

Tab~ulatod Ani1mal Iata

"FOJZCT TD: 92-002 GCACP: 2 sitx: ffJ4ALg
OIYI: ALL rATtS: AL.

T A H A ANiJXAL ID: N11 a12 913 x14 15s 1 0 17 3 10 v20

tSOPACN US x p x x N 9 0 N .1 x

N4MU N N N w N N N N N

HEART 0 N N N A 9 N N N

COLCN v N x

AOATA v x Nx

:Mfl&Aarelon' chronic- - I -

"2240%1 2 2 2

OyTgý.sr; a.l Zrythroid Call 3 2 2 1 2 3 2 3 2 2

SRZLTAL WJSC^LZ N x N x N N x N N x

cn1"0" cant inue-c



I

Pathology Associates, Inc.
Study 40. 92-003
ris¢cet 344 Rats3I-Day stdy

Tabulated Animr~al Data

PrOJZCT" 10: 92-003 GACUP: 2 SEX: TLWN.S 
PACE 7

DAYS: ALL rATCS: AUL

ANIMAL ID: 11 12 13 14 is 16 17 "| 19 20

LUNG N x x NIn flam st ton. C hr on ic- - 1 ..

N:DFIZT$

Mineralization, NO$ 2 - - 1
PigonT,Nos 3 2 2 $3 2 2 2

•JR•At B .CDC N N NI N N N N N N

3 SOMACI4 N N N N N N N N N N

DUODENUfl N N N N 0 N N N N N

.ILt"M N N N N N N N i t N

3Rc:"4M• NI N N NI N N NI N N N

MZSZWrZRXC LYXP 101C N N N i t N N N

OVAMIES N N N a N N N N N N

41spart Cant 1n.el)

I
I
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Pathology Associates, Inc.
Study No. 92-003
Fischer 344 Rats

90- ay St udy

Tabulated Animal Data

PAGE8

PROJECT ID: 92-003 GROUP: 2 SEX: FEMALE

DAYS: ALL FATES: ALL

AN:IMAL ID: 11 12 13 14 1i 16 17 18 19 20

UTERUS N N N N N N N N NDilat.ation ... 3 - -

SKIN N N N N N N N N N N

MAMMARY GLAND N N N N N 3' N N N N

CLITORAL GLANDS N N N
Lympnocytic Infiltrates I - 1- 1 I
Dilatatilon, Duct.al - 2

EYES x N x N N N N
Microgranuloms, Cornea 2 -

HARDERIAN GLAND N N
Lyraphocytic Infiltrates 1 1 2 -3 2 3 2
Inflamimation, Cnronic/Activ 2 .. 2 -
inflawmation, Chronic .- - - 2

FEMUR N
Pigment, N10 - 2 1 -
Hyperplasia, Erythrold Cell - 1 1 2 1 1 2 1

NASAL CAVITY 0 N N N N N N N N N

(Report Cont inued)
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I
Pathology Assoclates, Inc.

Study No. 92-003
Tischer 344 Rats

90-Day Study

Tabulated Animal Data

PAGE 9
PROJECT ID: 92-003 GROUP: 3 SEX: •K.AUL
DAYS: ALL FAT£S: ALL

ANIM 1? ID: 21 22 23 24 25 26 2? 20 29 30I D~~~RAIN *a*

CIATIC NERVE

SPINAL CORD • a * * a a

SAL VARYLN

IPANCRCA3 GLN

MAN•D tSAA NOD o * x * a

*2 Mh3A La'3GLA"YD H 0

g PIT'I"TAAY I * a

ADRENALS * * * * * a a

THYROID a a * * • * a a

PAXATR OD * a" * *

3 ~TRACHEA*

(Repcrt Continued)I
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I
Patholoqy Asao2ia".s, Inc.

Study No 52 01;
Fischor 344 ia.t

90-Day Study

Tabulated Animal Data

PROJECT ID: 92-003 GROP: 3 SEX: TrEA.E P

DAYS: ALL FATES: ALL

ANIMAL ID: 21 22 23 24 25 if 27 28 29 30

ESOPH[AGUS * * • * * * * * * *U

THYMUS

HEART. . . * SI

COLON S * * * * S * * •

JEJUMUI4. S S *S

AORTA * * * * S S *

LIVER 5 0 * * . S S * *

SPLEENM
Pigmint, NO$ 2 2 2 2 3 2 2 2 2 2
Hypaerplisia, £rYthrtoid Coll 3 3 2 3 2 1 1 2 1
Fibrosis - -. -. -

7CWGUE

SKELZTALL MUSCLE 50 55 5

LUNG S * * * * 3
(Repcrt Continued) 4
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I
Patholoqy A•sociat.0s. nc.

Study No. 92-003
Tischer 344 Rats

i90-Day Study

Tabul3ted Animal Data

I 

? A CE 1 1

PROJECT ID: 92-003 GCOUP: 3 SEX: FEMALE

DAYS: ALL FATES: ALL

ANIMAL ID: 21 22 23 24 25 216 27 28 29 30

KIDNEYS •

URINARY BLADDER

STOMACH * * S 5

DUODENUMS 
5 5

I ~ ~~ILEUMcEC::M . a * . s * S S

I RECTUM • *

MESENTERIC LYMPH NODE

OVARIES * • •

UTERUS * * S S * a S S -

SKIS K I N S * S * * * • S

MAN,'.AMRYC a,• * GLD *

(Report Continued)

I
I
I
U

I

l l I l l1 9



I
I

Patiholoqy Associates, Inc.
"Study No. 92-003
Flsc,•er 344 Rats e

90-Day Study

Tabulated Animal 'a"a

PAGE 12
PROJECT ID: 92-C03 GROUP: 3 SEX: FD.ALE
DAYS: ALL rATES: ALL

ANIMAL ID: 21 22 23 24 25 26 27 28 29 30

CLITORAL GL.ANDS * - * 3
EYES * * *

HAROERIAN GIAND

FEMU~R

NASAL CAVITY

(Report Continued) 3
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Meme

I
Pathology Assgocate M IncA

St~udy No. 92-003
Fischer 344 Rats

9C-Day St udy

Tab)ulated An:,-al Data

PAGE 13PROJE.CT 10: 92-003 GROUP: 4 SEX: FEMALE
DAYS: ALL FATES: ALL

ANIMAL 10: 31 32 33 34 35 36 37 38 40 R05

B R A I N * * * * . a a -

SCIATIC NERVE " * *

3 SPINAL CORD * • * * •

SALIVARY GLAND

PANCREAS - * * * • • *

MANDIBULAR LYMPH NODE

ZY4BA•'S GLAND • • *

I LTUTTARY * • •

I ADRENALS

THYROID * * * a

PARATHYROID * - -

I TTRACHEA * * * * * * a a *

(Report Continued)
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Patholoqy Associates; Inc.
Study No. 92-003
rischer 344 Rats

90-Day Stdy

Tabulated Animal Da:a

PROJECT ID: 92-003 GROUP: 4 SEX: FEMALE PACE 14

DAYS: ALL FATES: ALL

ANIMAL ID: 31 32 33 34 35 36 37 38 40 R05 3 •

ESOPHAGUS

THMYUS . * * * . *

HEART * I
COLON * * U
AORTA *

LIVER * * * I
Heaetodiagragmatic Nodule - P . . . . . . . .

SPLEEN N H N N N N N N
Pigment, -.. - - 1 - I
Hyp•rplasia, Erythroid Cell 2 -

TONGUE . .

SKELETAL MUSCLE * *

LUNG* * 3
(Report Continued)
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Patihology Associates, Inc.
Study No. 92-003
Fischer 344 Rats

90-Day Study

Tabulated Animal Data

. PROJECT ID: 92-003 GROUP: 4 SEX: FEMALEP

SDAYS: ALL FATES: ALL

I ANIMAL ID: 31 32 33 34 35 36 37 38 40 R05

KIDNEYS 4

URINARY BLADDER

'i STOMACH * * * * * * * *

DUODENUM 4 4 4

I ~ ~~I LEUM4 4

CECUN

I RECTU�M RC * U M

MESENTERIC LYMPH NODE " 4 " 4

I ~ ~~OVARTES 44 4 4

UTERUS 4 4 4 " 4 4 "

I SKIN

I MAMMARY GLAND 4 4 4 4 4 4 4

(Report Continued)
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Pathology AssociateT.
Study No. 92-:003 n
FizcIhit 344 ;.ts

90-Day Study

Tabulated Animal Data

PACE :6
PROJECT ID: 92-003 GROU3P: 4 SEX: FEMALE
DAYS: ALL rATES: ALL

ANIMAL. ID: 31 32 3-! 34 35 36 37 3S 40 ROS

CLITORAL GLANDS

EYES

HARDERIAN CLAIM

FEMUR

NASAL CAVITY

(Report Continued)
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Pathology Associates, :nc.
Study No. 92-003
riscmer 344 Rats

90-Day Study

Tabulated Animal Data

PAGC 17
PROJ Z D0 92-JO3 gAOUPI S SEX: .4ALZ
DAYS: ALL rATES: ALL

ANIMlAL IOs 41 42 44 4S 44 47 4S 49 A06 507

BRAIN N N N 0 N N x w N N

SCIATIC W!RVZ N N N N M N N N N N

SPINAL CORD N N N N N N N N N N

SALIVARY CLAND N N N N N N N N N IN

PANCREAS 0 M N N N N M N N
Inflawation. Chronic - 1 . . . . .
Degeneration, Aclnar- - - - - - - -

MANDBULAR LYMPH NOCE N N N N N N N N N
Hyperplasla. Plasma Call - - 2 .. . . .

ZYMBAL' S CLA. D U x N N N N a N

PITUITARY N N N N N N N N N
Cyst, MOS. Ptars Distalls - - - P - -

ADRENAL$ M N N N N N N N
Accesory Cortical Modula - - P - -

THYROID N N N .1 N N N N N N

(Report Contirued)

j.,



Pathology Associates, Inc.
S:udy No. 92-C03
rlachr 344 RtaS

90-Day Stdy

Tabulated AnirMal Data

PAGE is
PROJECT ID: 92-003 GROUP: 5 SEX: MALE
DAYS: ALL FAT4ý: A.L

ANIMAL :D: 41 42 44 45 46 47 48 49 A06 1j7

PARATHYROID m N N N N N N N N N

TRACHEA N N 1 N N x N N N m

ESOPKAGUS N m N N N N N N N N

THYMNUS m i N N N N N
emeorrhage . . . . 2 2

HEART N N N
Inflavasation, Chronic 2 1 - 1 1 - 1 1
Degeneration, Myocardial - - - - 1 - - -

COLOW N N N N N N N N N N

JEJUN•'~ N N N N N N N N

AORTA p N N N N N N N N

LV N N N N N N N N
Bile Duct Mygrlaha - - - - 1 . . . .
Inflamation, Chronic - - - 1- . . . .
Intlactat-on, Subacute - - - 1 . . . .
Necrosis, Ha;ýstocelllsar . . . . 2 . . . .

(R.eort Continued)

.......



3 ~ ~pat'"ogoy As.a~~. Inc.
Sfw.dy N.R-
Fiarn ar i44 ;at&a

90-Oay Study

Tabulated Animal Data

PACE is
PRojZTe 10: 92-003 GROUP: 3 StX: MALt

DAYS: A"L rAtS: ALr.

ANIMAL ID: 41 42 44 41 44 47 46 49 Ras A07

TONGUtN N q N v 0 N x N

ISKEt.TArMUSCLX N N v N N w N N v a

Inflammat ion, Ch~rouic - I - - - - - - I
ThtlarenAtioin. Chro,'it/Aecat*

x=NEYS
Mno'r~littitom, was 2 1 1 1 1 2 1 2 2
Aej..rartlon, Tvbular I I 1I 1 2 1 *
Dogomirstion, Tubular 2 1 2 1 1 2 1 2 1 2

URINARYBLA20N N N N N N N N N N
Ural! tý, NOS- - 9 -

Xyverplzala, tpittlhil - - - 2 -

!Inflarmation, Acute - -- - - - - 2

NT?-C N N N N N 0 w N N

I ~(Aepaft Continuwed)



90-Day 5t~ldy

Tauae nmlDataI

PRN.jtC7 Tc: *2-003 CROUP: 3 JSEXs MAiLtAG12

DAYS: ALL rATES: ALI.I

AXIM'AL :0. 41 42 44 41 46 47 46 49 Rod A^.7

RETU N N N N N N 0 N 3
MtSENTZAIC LYMPH WODI N N 9 N N x 0 N

TtSItS N N W N N N N N

UPIDIDYMIS N N x N N x N N

S~grA6LVESICLES w N N N N N N p x x

SKIN N N N N v 0 N N 9

pAMRYrA CL.AND v N N

Infliammation, Ch~o1,/Ac'1'.* 2 - 2 - - - - 1 -

LymipIocytia :nfiltri~a - - I 1 - -

M:ornZaCori~Ao2 - - ? I 1 - 2 1

(06"tt continued)
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Pathology Assoalates, Inc.
Study No. 92-003rischer 344 A4lt

90-Day Study

Tabulated Animal Data

PAGE 21
PROJECT 10: 92-003 GROUP: 5 SEX: NALZ
DAYS: ALL FATESs ALL

ANIMAL I1: 41 42 44 45 46 47 48 49 no6 R07

HAACtRaAN GLA,•D N N x N x p N N N N

r EKOR v W x x 9

IESAL CAVITY N N x I t N N N N
Inflamnation. Chronic/Actlve - - - 3 . . . . .
runqua, NOS P
Squamous Nmtaplasia - 1 - - - -

(Aspor' Continued)
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/I

Pathology Asoci<ace~s, Inc.
Study No. 92-0C3
rlsch•er 344 Pats i

90-Day St•uy

Tabulated Animal Data

PAGE 22

PROJECT ID: 92-003 GROUP: 6 SEX: MALL

DAYS: ALL rATES: ALL

AN•.4AL ID: 51 52 53 55 56 5s 59 60 R0a 109

BRAIN 0 x a N v I N 9 x

SCIATIC MEAVZ I x p N N M x a I x p

SPI.NAL CORD 0 i x P P x x x 9 x

SALIVARY GLAND P P P P P N P N 9 0

PANCREAS P P P N P x p 9 P
Inflammat ion, Chronic . .. . 2 - . . .
Degeneration, Aci •ar - - - - 2 - . . .

KANDIUI.AR LYfP•C•NDE M v p p p p p p
Hyp•erplasia, Plaama Call 2 .-

ZYMBAL'SGLAPO p p p p M 0 P 0 p

PITUITARY P P p p P P 0 3 N i

ADRIJ4ALS P N N Pf P P P P N P

KYROI•D p p v P P x if P P M

PARATHNRO ID P p P a U 0 U P P M

(Report Continued)
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Pathology Associates, Inc.
Study No. 92-003

am Flscher 344 Rats
90-Day Study

Tabulated Animal Data

PACE 23
PROJ,`CT MD: 92-003 ORC.': 4 SEX: KLL
DAYS: ALL FATES: ALL

ANIMAL TD: 51 S2 S3 5! SE so 59 d0 A0c 209

TRACHEA N N N N 5 N N N N N

ZSOPHAGUS N N N x N N N N N N

3TKYMTS if N N M it 0
Hemorrhage 2 - - -

HEART N N N 0 v N x N
Inflammation, Chronic-
Inflammatton, Sujacute Artery 1 . . . . ..
Degeneration, Myocardial 1 .. . .. .

COLON N N x x v N N N N N

JTJUNUM M N N N 3 9 N w 3 N

3 AORTA N N N N N N N N N v

LIVER N N 9 N N x N
ZnIlaM a~tion, Chronic - - - - 1 - -
Inflasmmat•on, Suoacute - 1 -I-
Necrosis, Hepatocellular - 1 - 1 1 - - -

SPLEEN
Pigment, NOS 1 1 2 2 2 2 2 2 2 2
Hyperplaisa, Zrythroid Cell 2 2 2 2 2 2 3 2 2
Fibr,ýsls - - - . . . .

(Report Continued)U
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I
Pathology Associates, Inc.

Study No. 92-003
Fischer 344 Rats

90-a Us .Sud4y

Tabulat.ed Animal Data

PAE 24
PROJECT 1D: 92-003 GROUP: 6 SEX: HALE I
DAYS: ALL FATES: ALL

A.NIML ID: 51 52 53 55 56 58 59 60 Rtoa R09

TONGUE N 9 N v N N N N N N

SKELETAL MUSCLE N N N N N N N N N %C

L•NG v N N N A N N N
Inflaniatlon, Chronic . - i . . . ..
Alveolar/Broncial Hyperplasie, a-s . . . . . 2 - -

xIDNrTS
Minerallzation, NOS 2 2 2 2 2 2 2 1 2 2
Pi•ment', NOS 2 2 2 2 2 2 2 2 2 2
Regneraation, Tubular 2 1 2 2 2 2 1 1 2 2
Hyallne DropletL.s 3 3 2 3 3 3 3 3 3 3
Degeneration, Tubula. 2 2 3 3 3 3 2 2 3 3

URINARY SLADDER N a N Nt N N

PROSTATE x N N N9 N N
Inflammation° Subacute - - - I

STOMACHI if N N N N N I N N

DUODEU•I N N N N N 9 N N N N

L• N N N N N (I N N N N

(Report Continued)
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Pathology Associates, Inc.
Study No. 92-003

rFsche: 344 Rats
90- g&y St udy

Tabulated Animal Data

PAGE 25
PROJECT ID: 92-003 GROUP: 6 SFPX: MALZ
DAYS: ALL FATES: ALL

ANIMAL ID: 51 52 53 55 5s 56 59 60 ROB R09

CECIM M N m N N N N N N N

RECTUM N N N N MN N N N I N

MESEXTERIC LYMPH MODE N v N N x N N N N

TESTES3DEegen., Seminiferous Tubule 4 4 4 4 4 1 4 4 4 4

EPIDIDYMIS

Hypospermla 4 4 4 4 4 4 4 4 4 4

SSEMINAL VESICLxS N N N N m N N N N N

SKIN v N N N N I N 0 N N

3 MAM0MARY GLAND N N N N N N N x N N

PREP'JTIAL GLANDS N N N
Inflammation, Chronic/Act•v 2
Lymphocytic Infiltrates 2 1 1 1 - - -3/

EYES N N N
MHcrogranulomm, Cornea 1 1 1 -

U (Report Continued)
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I,

Pathology AssoCiate,, Inc.
Study No. 92-C03
Fischer 344 Rats

90-Day S.udy

Tabulated Animal Data

PAGE 26

PROJECT ID: 92-003 GROUP: 6 SEX: MALE
DAYS: ALL FATS: ALL

ANIMAL ID: 51 52 53 55 56 50 59 60 RO0 R09

tARDERIAN GLAND N N N N N N N N N
Lymphocytic infiltrates . ... I

rE2muTR N N N

Hyperplauia, E.ythzoid Cell I - 1 1 - 2 - 1 1 2

NASAL CAVITY N N N N N N N N N N

(Report Continued) I
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I Pathology Associat*e, Inc.

Study No. 92-003
rischer 344 Rats

90-Day Study

Tabulated Animal Data

PAGE 27
PROJECT ID: 92-003 GROUP: 7 SEX: MALE
DAYS: ALL FATES: ALL

ANTIMAL ID: 62 63 64 65 A6 67 68 69 70 RiO

3RAIN
SCIATIC NERVE - .

SPINAL CORD * * * •

SALIVARY GLAND

3 ACR.AS ** • * * * "

MANDIBULAR LYKPH NODE

ZYMBALVS GLAND * S 5 5 5 *

PITUITARY

ADRENALS * -

THYROID

PARATHYROID * *

7RACHEA •

(Report Continued)
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Patholoqy Associates, Inc.
Study No. 92-003
rlscner 344 Rats

90-Day St udy

Tabulated Animal Data
PAGE 28

PROJECT ID: 92-003 GCoUP: 7 SEX: MALE P

DAYS: ALL FATES: ALL

ANIMAL ID: 62 63 64 55 56 67 68 69 70 RIO

ESOPHAGUS * * * * * U
THYMUS *

HEART * * I
COLON * * * * * 9

JEJUNUM S *

AORTA * * B

LIVER 2
Necrosis, NeHatocellular 2

SPLEEN N
Pigment, NOS - 2 1 2 1 1
Hyperplasia, Erythroid Cell 2 2 2 2 2 1 2

TONGUE 9 9

SKELETAL i'USCLE

LUNG * * 9

(Report Continued) I
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Pathology Associates, Inc.

Study No. 22-003
Fischer 344 Rats

f0-Day Study

Tabulated Aifmal Data

I PAGE 29
PROJECT ID: 92-003 GROUP: 7 SEX: MALE
DAYS: ALL rATES: ALL

ANIMAL :D: 62 63 64 is 44 67 68 69 70 RI0

KIDNEYS
Mineralization, NOS 2 2 2 2 2 2 2 1 1 2
Pigment, NOS 1 1 1 2 1 2 1 1 1 1
Regeneration, Tubular 2 2 2 1 2 2 2 2 1 2
Hya1ine Drope.ts 3 2 3 2 3 3 2 2 3 3! Degeneration, Tubular 2 2 2 2 2 2 2 2 2 3
Hyaline Casts - - - - - 2 - - -

URINARY BLA•DD a a

I PROSTATE a * a

STOMACH a a a * *

DOODENUM a a a * a a a a a a

ILEUMICtCUM4 * a a a a a a

RECUM

I MESENTERIC LYMPH NODE" a a a a a a * a

I (Report Continued)
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Pathology Associates, Inc.
Study No. 92-003ri~cher 344 Rats

90-Day St udy

Tabulated Animal Data

PACE 30 n

PROJECT ID: 92-003 GRCUP: 7 SEX: MALE
DAYS: ALL FATES: ALL

ANIMAL ID: 62 63 64 65 66 67 68 69 70 R10

TESTES N N
Degen., Seminiferous Tubule 4 - 3 3 3 3 4 3 3 -

EPIDIDYMIS

SEMINAL VESICLES * * *

SKIN

M.AMMARY GLAND * "

PREPOTIAL GLANDS "

EYES

HARDERIAN GLAND "

FEMUR * *I

NASAL CAVITY

(Report Continued)
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PatholoQy Asseclat"6 Iunc.
Study No. 12-003
fischer 344 Raits

SQ-Day St udy

Tabulated Animal Data

PACt 31

PROJfECT ID: 92-0r3 GROUP: I SEX: MALE

DAYS: ALL FATES: ALL

ANIMAL 1D: 71 72 73 74 75 76 77 71 Al11

BRAIN * * * * * * *

SCIATIC NERVE * . . * .

SPINAL COR.D

SALIVARTCYO * * * G . • a .A

ANCREAl * S * *

MANDIBULAR LYMPH NODE a • a

Z77(DSAILS GLAND o

PITUITARY

ACRZNALS

THYROID * *

PAR.AHYRO * * •

TRACHEA

(Report Continued)
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Patholoqy Associates, In-.
Study No. 92-003
Fiscihr 344 Rats

90-Cay St;dy

Tabulated Animal Data

PACE 32
PROJECT ID: 92-003 CROUP: I SEX: KALE
DAYS: ALL FATES: ALL

ANIMAL I1: 71 72 73 74 75 76 77 7S to All

£SOP-ACLS

H•T~r . * . .

COLON * * * *

AORTA C * * * * * * C

LIVER * * * C * *

SPLEEN N N N N N N N N N

Hyperplasis, trythroid Call - - - 1

TOHnGUE* * * * * * *

SKELETALm;SCLE * C C

LUNC

Mteort Continuae)
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U Pathology Associa.es, Inc.
Study go. f2-003
Frschr 344 gate

9O-Day Study

Tabulated Anima• :ata

PROJ•CT TO: 92-003 &9OUP: S SEX: MAZPA 33

D AYSt AL- FATS: ALL

AX:YAt. 1D: 71 72 73 74 71 74 77 73 s0 311
I KIDNEYS

Mineralization, NOS 1 - 1 2 2 1 1 1 1 2
Lymphocytc Iamf i11rat.a 2 - - - - - - -
Regenerat•on, Tuovlar I 1 1 2 1 1 1 1 1 2
Hyaline Droplets 2 2 2 2 2 2 2 2 2 2
Degeneration, Tubular 1 1 2 2 2 1 1 2 2 2

X:MXARY 9 9 9 9

3 0uaOSTAT%• * * * * * *

II.ttmAf * 9 * 9 4 9 9 9 9

I CUOC[H.rN 9 9 . 9 9 9 * 9 9 *

TC]1[$ l N Ui N IU UI N N Ii @1

I (1.Vlort Ceont Inuedi
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stu.dy me. 92-003
?isChioz 344 Rtats

90-Day StudyI

Tabulated Animal Data

Patojtr ID: 92-003 G14=P?- I SEX: M4LE IA^Z 3

DAYS: ALL rATES: A"L

EPXDIDYMI M 71 72 73 74 73 76 77 7 so All

SEN'M!A VESICLES* ** * . *

14AOIARY C0.&-ID * * * . * *

PAXPTJ71AL ClA*D . . . . . .

EYES . . . . . . .

MA"ME~AM LAXO

PASAL CAVITY* * * * * * a

(E.Od of Repor-t)



Pathology Associates, Inc.
Study No. 92-003
Fischer 344 Rats

90-Day Study

.3 Correlation of Gross & Micro Findings

PROJECT ID: 92-003 GROUP: 1 SEX: FEMALE PAGE 1
DAYS: ALL FATES: ALL

ANIMAL ID: 01 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

U ANIMAL ID: 02 PATHOLOGIST: GVO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATSOLOGY:

N ANIMAL ID: 05 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NLCROPSY RECORD: RELATED HISTOPATHOLOGY:

>Thymus- Discolored (>5), Red Areas THYMUS- Hemorrhage, Multifocal

>Liver - All Lobes, Mottled, LIVER- Congestion

Moderate, Dark Red and Brown

I
(Report Continued)
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Pathology Associates, Inc.
Study No. 92-003
Fischer 344 Rats

90-Day Study

Correlation of Gross & Micro Findings I
PROJECT ID: 92-003 GROUP: 1 SEX: FF-MALZ PAGE 2
DAYS: ALL FATES: ALL I
ANIMAL ID: 08 PATHOLOGIST: GRO
ANIMAL rATE: Terminal Sacrifice

DAYS ON 7EST:90I

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

ANIMAL ID: 09 PATHOLOGIST: GRO
ANIMAL FATE: Termiral Sacrifice

DAYS CN TEST:90

REFERFNCE TO NEECROPSY RECORD: RELATED HISTOPATHOLOGY:

ANlIMAL ID: 10 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS CN TEST:90

REFERENCE TO NECRCPSY PECORD: RELATED HISTOPATHOLOGY:

ANIMAL ID: Rol PATHOLO(cIST: GRO
ANIMAL FATE: Terminal Sicrifice

DAYS (IN ',EST: 9 0

REFERENCE TO NECRO;PSY RECORD: RELATED HISTOPATHOLOGY:

(Report Continued)
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Pathology Associates, Inc.
Study No. 92-003
Fischer 344 Rats

90-Day Study

P I Correlation of Gross & Micro Findings

4PROJECT ID: 92-003 GROUP: 1 SEX: FEMALE PAGE 3
DAYS : ALL FATES: ALL

ANIMAL ID: R02 PATHOLOGIST: GRO
ANIMAL FATE: Terminal SacrificeI DAYS ON TEST:90

REFZRENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

U
ANIMAL ID: R03 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

SAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

I
ANIMAL ID: R04 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATFOLOGY:

I
(Report Continued)
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Pathology Associates, Inc.

Study No. 92-003
Fischer 344 Rats90-Day Study

Correlation of Gross Z Micro Findings 3
PROJECT ID: 92-003 GROUP: 2 SEX: FEMALE PAGE 4
DAYS: ALL FATES: ALL3

ANIMAL ID: 11 PATHOLOGIST: GRO
ANIMAL kATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY: U
ANIMAL ID: 12 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

ANIMAL ID: 13 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:93

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

ANIMAL ID: 14 PATHOLOGIST: GRO
ANIMAL FATE_: Terminal Sacrifice

DAYS ON TEST:903

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

I
(Report Continued)
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Pathology Associates, Inc.
Study No. 92-003
Fischer 344 Rats

90-Day Study

"Correlation of Gross & Micro Findings

PROJECT :D: 92-001 GROUP: 2 SEX: FEMALE PAGE 51 DAYS: ALL FATES: ALL

ANIMAL ID: 15 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice3 DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

U
ANIMAL ID: 16 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice3 DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATI:OtOGY:

I
ANIMAL ID: 17 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:U
ANIMAL ID: 18 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

LAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED KISTOPATHOLOGY:

(
(Report Continued)I
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Pathology Associates, Inc.
Study No. 92-003Fischer 344 Rats

90-Day Study

Correlation of Gross & Micro Findings

PROJECT ID: 92-003 GROCP: 2 SEX: FEMALE PAGE 6

DAYS: ALL FATES: ALL

ANIMAL ID: 19 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice A

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY: i
ANIMAL ID: 20 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

(Report Continued)
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Pathology Associates, Inc.
Study No. 92-003
Fische* 344 Rats90-Cay Study

Correlation of Gross A Micro Findings

PROJECT ID: 92-003 GROUP: 3 SEX: FEMALE PAGE 7
SDAYS: ALL FATES: ALL

ANIMAL ID: 21 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

I
ANIMAL ID: 22 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:901

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

ANIMAL ID: 23 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYZ ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

I
ANIMAL ID: 24 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

I
(Report Continued)
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Patholoqy Associates, Inc.
Study No. 92-003
Fischer 344 Rats

90-Day Study

Correlation of Gross & Micro Findings

PROJECT ID: 92-003 GROUP: 3 SEX: FEMALE PAGE 8
DAYS: ALL FATES: ALL

ANIMAL ID: 25 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TZST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

| *
ANIMAL ID: 26 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

ANIMAL ID: 27 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

ANIMAL ID: 28 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS GN TEST:90

REFERENCE TO NECROPSY R'CORD: RELATED HISTOPATHOLOGY:

(Report Continued)
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Pathology Associates, Inc.

Study No. 92-003
Fi3cher 344 Rats

90-Day Study

I Correlation of Gross & Micro Findings

PROJECT ID: 92-003 GROUP: 3 SEX: FEMALE PAGE 9
IDAYS: ALL FATES: ALL

ANIMAL ID: 29 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

ANIMAL ID: 30 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

i (Report Continued)
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Pathology Associates, Inc.
Study No. 92-003
Fischer 344 Rats

90-Day Study

Correlation of Gross & Micro Findings

PROJECT ID: 92-003 GROUP: 4 SEX: FEMALE PAGE 10
DAYS: ALL FATES: ALL

ANIMAL ID: 31 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

ANIMAL ID: 32 PATHOLCGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90PA

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

>Liver - Median Lobe, Nodule, LIVER- Hepatodiapragmatic Nodule
7x5x5mrnm, (1), Oval, Red

ANIMAL ID: 33 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NEERCPSY RECORD: RELATED HISTCATHOLOGY:

ANIMAL ID: 34 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

(Report Continued)
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Pathology Associates, Inc.
' I Study No. 92-003

Fischer 344 Rats
90-Day Study

Correlation of Gross & Micro Findings

PROJECT ID: 92-003 GROUP: 4 SEX: FEMALE PAGE 11
DAYS: ALL FATES: ALL

ANIMAL ID: 35 PATHOLOGIST: GRO
"ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED KISTOPATHOLOGY:

ANIMAL ;D: 36 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

ANIMAL ID: 37 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sac:r.tice

DAYS ON TEST:90

REFERENCE TO Nr-CROPSY RECORD: RELATED HISTOPATHOLOGY:

ANIMAL ID: 38 PATHOLOGIST: GRO
ANIMAL FATE': Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

(Report Ccntinued)
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Pathology Associates, Inc.
Study No. 92-003
Fischer 344 Rats

90-Day Study

Correlation of Gross & Micro Findings

PROJECT ID: 92-003 GROUP: 4 SEX: FEM.ALE PAGE 12
DAYS: ALL FATES: ALL

ANIMAL 7D: 40 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD- RELATED HISTOPATHOLOGY:

ANIMAL ID: R05 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifici

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

(Report Continued)

4'0



I

Pathologry Associate*s, Inc.
Study No. 92-003
Fischer 344 Rats

90-0ay Studyd

Correlation of Gross A Micro 7i*ndings

PROJECT ID: 92-003 C3OUP: 5 SEX: MALT PAGE 13
DAYS: ALL FATES' ALL

ANIMAL ID: 41 PATI!OLC•IST" GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATh.OTGY:

ANIMAL ID: 42 PATHOLOGIST: GAO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NZECROPSY RZ,'ORD: RELATED HISTOPATHOLOGY:

ANI•AL ID: 44 P.THOLOt;IST: GRO
ANIMAL FATE: Terminal Sacrifice

REFERENCE TO NECRCPSY RECORD: RELATED HISI"OPATHOLOGY:

A•.1MAL ID: 45 PATHOLOGI3T: GGO
ANIMAL FATE: Terminal Sacrifice

REFERENCE TO NECRCPSY RECORD: RELATr.D HISTOPATFOLOGY:

(
(Repozt C.ontinu~d)
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Pathology Associat*2, Inc.

Study No. 92-003
Fischer 344 Rats90-Day Study

Correlation of Gross & Micro Findings

PROJECT ID: 92-003 GROUP: 5 SEX: MALE PAGE 14
DAYS: ALL FATES: ALL j
ANIMAL IC: 46 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFFRENC! TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

I
ANIMAL ID: 41 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90 I
REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

I
ANIMAL ID: 48 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAY3 ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY: I
ANIMAL ID: 49 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECRCPSY RECORD: RELATED HISTOPATHOLOGY:

>Thymul- Foci, <Imm, (>5,, Round, THYMUS- Hemorrhage, Multifocal
Red!

(Report Continued)
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I Pathology Associates, Inc.
Study No. 92-003
Fischer 344 Rats

90-Day Study

Correlation of Gross & Micro Findings

I PROJECT ID: 92-002 GROUP: 5 SEX: 1.ALE PAGE 15
DAYS: ALL FATES: ALL

I AN:MAL ID: RO PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

3 REFERENCE TO NECROPSY RECORD: RELATED HISTOPATOCLOGY:

ANIMAL ID: R07 PATHOLOGIST: GRO

ANIMAL FATE: Terminal Sacrifice
DAYS ON TEST:905 REFERENCE TO NECROPSY RECORD: RELATED ?:ISTOPATHOLOGY:

>Thymus - Discolorvd, Foci, <Imm, THYMUS- Hemorrhago, Multifocal
(>5), Red

(Report Continued)
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Pathology Associates, Inc.
Study No. 92-003
Fischer 344 Rats

90-Day Study I
Correlation of Gross 6 Micro Findings I

PROJECT ID: 92-003 GROUP: 6 SEX: YALE PAGE 16
DAYS: ALL FATES: ALL

ANIMAL ID: 51 PATHOLOGIST: GRO I
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCZ! TO NECROPSY RECORD: PRELATED HISTOPATHOLOGY: I
'>Testes - Bilateral, Decreased in TESTES- Degen., Seminiferous
Size, 14x9x9mm, (2) Tubule

ANIMAL ID: 52 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice I
REFERENCE TO NECROSY RECORD: RELATED HISTOPATHOLOGY:

>Testea - Btlata'ral, D-ecreased in TESTES- Degen., Seminiferous
Size, 15xqx99mn, (2) Tubule

ANIMAL ID: 53 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

RrFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

>Testes - Bilateral, Decreased in TESTES- Degen., Seminif~rous
Size, 17xSx7,m and 20xl0Txrmn Tubule

(Report Continued)
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Pathology Associates, Inc.
Study No. 92-003
Fischer 344 Rats

90-Day Study

Correlation of Gross A Micro Findings

PROJECT ID: 92-003 GROUP: 6 SEX: MALE PAGE 17
DAYS: ALL FATES: ALL

I ANIMAL ID: 55 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

>Testes - Bilateral, Decreased in TESTES- Degen., Seminiferous
Size, Right - 20xl0xSmm, Left - Tubule
19xlOx7mm, (2)

ANIMAL ID: 56 PATHOLOGIST: GRO

ANIMAL FATE: Terminal Sacrifice DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

>Spleen - Enlarged, 30x8x3mm, SPLEEN- Pigment, NOS, SPLEEN-
Moderate Hyperplasia, Erythroid Cell,

SPLEEN- Fibrosis, Multifocal

>Testes - Decreased in Size, TESTES- Degen., Seminiferous
14xlOxlOrm TubuleI

ANIMAL ID: 58 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90
REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

>Spleen - Enlarged, 39xlOx4mm, (1) SPLEEN- Pigment, NOS, SPLEEN-
Hyperplasia, Erythroid Cell

3 (Report Continued)
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Pathology Associates, Inc.
Study No. 92-003
Fischer 344 Rats

90-Day Study

Correlation of Gross & Micro Findings

PROJECT ID: 92-003 GROUP: 6 SEX: MALE PAGE 18
DAYS: ALL FATES: ALL

ANIMAL ID: 58 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

>Testes - Bilateral, Decreased in TESTES- Degen., Seminiferous
Size, 19x17x5m, (2) Tubule

ANIMAL ID: 59 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

>Testes - Bilateral, Decreased in TESTES- Degen., Seminiferous
Size, 16x8x8mm, (2) Tubule

ANIMAL ID: 60 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

>Testes - Bilateral, Decreased in TESTES- Degen., Semiriferous
Size, !4x9x9mm Tubule

(Report Continued)
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Pathology Associates, Inc.
Study No. 92-003
Fischer 344 Rats

90-Day Study

I Correlation of Gross & Micro Findings

PROJECT ID: 92-0C3 GROUP: 6 SEX: MALE PAGE 19
DAYS: ALL FATES: ALL

I ANIMAL ID: R08 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

>Testes - Bilateral, Decreased in TESTES- Degen., Seminiferous3 Size, 18xl0xl0mm, (?) Tubule

* ANIMAL ID: A09 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

>Testes - Bilateral, Decreased in TESTES- Degen., Seminifercus
Size, 14xSxSmm, (2) Tubule

>Spleen - Enlarged, 37x9x6mm, (1) SPLEEN- Pigment, NOS, SPLEEN-
Hyperplasia, Erythroid Cell

I
(Report Continued)
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Pathology Associates, Inc. I .
Study No. 92-003
Fischer 344 Rats

90-Day Study

Correlation of Gross i Micro Findings

PROJECT ID: 92-003 GROUP: 7 SEX: MALE PAGE 20 0
DAYS: ALL FATES: ALL

ANIMAL ID: 62 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

>Testes - Bilateral, Decreased in TESTES- Degen., Seminiferous
Size, 16x8x8mm, (2) Tubule

ANIMAL ID: 63 PATHOLOGI:<T : GRO
ANIMAL FATE: Term.Jnai Sacrifice D

DAYS ON i'FST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

ANIMAL ID: 64 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice D

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED FISTOPATHOLOGY:

>Teotes - Bilateral, Decreased in TESTTS- Degen., Seminiferous
Size, 19x9x5n, (2) Tubu.le

C
(Rejort Continued)
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Pathology Associates, Inc.
Study No. 92-003I Fischer 344 Rats

90-Day Study

Correlation of Gross & Micro Findings

PROJECT ID: 92-003 GROUP: 7 SEX: MALE PAGE 21
DAYS: ALL FATES: ALL

I ANIMAL ID: 65 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

3 REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

>Testes - Bilateral, Cacreased in TESTES- Degen., :eminiferous
Size, 17xl0xl0mm, (2) Tubule

ANIMAL ID: 66 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

>Testes - Bilateral, Decreased in TESTES- Degen., Seminiferous

Size, 15x7x5rm and 17xlOx7mn, (2) Tubule

ANIMAL ID: 67 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOY:

>Testes - Bilateral, Decreased in TESTES- Degen., Seminiferous
Size, 17xl0xl0=,T, (2) ?ubule

(Report Continued)
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Pathology Associates, Inc.
Study No. 92-003
Fischer 344 Rats

90-Day Study

Correlation of Gross & Micro Findings

PROJECT ID: 92-003 GROUP: 7 SEX: MALE PAGE 22
DAYS: ALL FATES: ALL

ANIMAL ID: 68 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY: I
>Testes - Bilateral, Decreased in TESTES- Degen., Seminiferous

Size, Right - 20xlOx5mm, Left - Tubule
20xlOxSmm, (2)

ANIMAL ID: 69 PATHOLCGIST: GRO I
ANTMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

>Testes - Bilateral, Decreased in TESTES- Degen., Seminiferous
Size, 17xl2x7mm and l5x7x5mm, (2) Tubule

ANIMAL ID: 70 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS "IN TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTCPATHOLOGY:

>Testes - Decreased in Size, TESTES-- Degen., Seminiferous
Moderate, l4x~x~mm Tubule

>Liver - Left Median Lobe, Foci, LIVER- Necrosis, Hepatocellular
<lnxmi, Round, Red

(Repc--t Continued)
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Pathology Associates, Inc.
Study No. 92-003
Fischer 344 Rats

90-Day Study

Correlation of Gross & Micro Findings

PROJECT ID: 92-003 GROUP: 7 SEX: MALE PAGE 23
DAYS: ALL FATES: ALL

i ANIMAL ID: RIO PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

|
(Report Continued)
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Pathology Associates, Inc.
Study No. 92-003
Fischer 344 Rats

90-Day Study

Correlation of Gross A Micro Findings

PROJECT ID: 92-003 GROUP: 8 SEX: MALE PAGE 24
DAYS: ALL FATES: ALL

ANIMAL ID: 71 PATHOLOGIST: GRO I
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

ANIMAL ID: 72 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

ANIMAL ID: 73 PATHOLOGIST: GRO 1
ANIMAL FATE: Terminal 4crifice

DAYS ON TEST:90

REFERENCE TO %NECROPSY RECORD: RELATED HISTOP.THOLOGY:

ANIMAL ID: 74 PATHOLOGIST: GRO U
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

(Report Continued) i
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Pathology Associates, Inc.
Study No. 92-003
Fischer 344 Rats

90-Day Study

Correlation of Gross & Micro Findings

PROJECT ID: 92-003 GROUP: 8 SEX: MALE PAGE 25
DAYS: ALL FATES: ALL

ANIMAL ID: 75 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:901 REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHtLOGY:

ANIMAL ID: 76 PATHOLOGIST: CRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECK.PSY RECORD: RELATED HISTOPATHOLOGY:

ANIMAL ID: 77 PATHOLOGIST; GRO
ANIMAL FATE: Terminal Sacrifice DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPATHOLOGY:

ANIMAL ID: 78 PATHOLOGIST: GRO
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECORD: RELATED H1STOPATHOLOGY:

(Report Continued)
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Pathology Assotiates, Inc.
Study No. 92-003
Fischer 344 Rats

0-Day Study

Correlation of Gross £ Micro Findings

PRO$ECT ID: 92-003 GROtY: 8 SEX: MALE PAGE 26

DAYS: ALL FATES: ALL

ANIMAL ID: ao PATHOLOGIST: G�0
ANIMAL FATE: Terminal Sacrifice

DAYS ON TEST:90

REFERENCE TO NECROPSY RECCRD: RELATED HIS�O�ATXULOGY:

ANIMAL ID: P11 PAT�!OLOGIST: GRO
ANIMAL FATE: T.riiinal Sacrifice

DAYS ON TtST:90

REFERENCE TO NECROPSY RECORD: RELATED HISTOPAT14OLOGY:

(End of Report)
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Determination of Homogeneity

Target Site of Concentration Mean Deviation
Concentration Sampling by Analysis Concentration from Mean

(mg TNB/kg diet) (mg TNB/kg diet)((mg TNB/kg diet) (%)

Week 1

Top 635 3.74
60Co Middle 608 612 0.64

Bottom 584 4.66

Top 308 4.71
300 Middle 333 323 3.05 j

Bottom 321 0.74

Top 50.6 8.56
50.0 Middle 47.8 45.6 2.44

Bottom 43.5 6.67

Week 2

Top 842 1.49
800 Middle 850 855 0.51

Bottom 865 1.25

Top 423 2.95
400 Middle 412 411 0.24 I

Bottom 398 3.18

Top 69.0 6.70
66.7 Middle 59.3 64.6 8.32 I

Bottom 65.7 1.63

Week 3

Top 812 1.41
800 Middle 852 82Z 3.52 I

Bottom 794 3.52

Top 415 2.78
400 Middle 432 427 1.31

Botton 433 1.47

Top 67.2 1.19
66.7 Middle 67.0 68.0 1.47

Bottom 70.6 3.82
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I
3 Determination of Homogeneity

I Target Site of Concentration Mean Deviation
Concentration Sampling by Analysis Concentration from MeanI (ag TNB/kg diet) (mg TNB/kg diet) (mg TNB/kg diet) (%)

Week 4

I Top 821 0.81
800 Middle 836 827 1.073 Bottom 823 0.53

Top 427 1.27
400 Middle 427 422 1.35

Bottom 411 2.62

Top 71.8 0.16
66.7 Middle 74.4 71.9 3.45

Bottom 70.7 1.67

Week 5

Top 832 0.71
800 Middle 826 826 0.00

Bottom 822 0.49

Top 369 9.06
400 Middle 418 406 2.93

Bottom 412 1.64

Top 63.7 3.56
66.7 Middle 67.4 66.0 2.12

Bottom 67.0 1.45

Week 6

Top 839 1.95
800 Middle 851 856 0.58

Bottom 877 2.53

Top 421 4.04
400 Middle 400 405 1.21

Bottom 393 2.83

Top 66.0 2.06
66.7 Middle 62.9 64.7 2.69

Bottom 65.1 0.63

,7C



Determination of Homogeneity

Target Site of Concentration Mean Deviation
Concentration Sampling by Analysis Concentration from Mean

(mg TNB/kg diet) (mg TNB/kg diet)r(mg TNB/kg diet) (%)

Week 7

Top 820 1.40|
600 Middle 805 832 3.21

Bottom 870 4.60

Top 399 1.38
400 Middle 397 394 0.67

Bottom 386 2.04 1
Top 72.4 1.29

66.7 Middle 71.2 71.5 0.37
Bottom 711.8 0.92

Week 8 1
Top 803 0.07

800 Middle 807 804 0.38
Bottom 801 0.31

Top 409 2.89
400 Middle 422 421 0.22

Bottom 432 2.67

Top 67.1 0.77
66.7 Middle 69.0 67.6 1.95

Bottom 66.9 1.17

Week 9

Top 805 2.24
800 Middle 823 787 4.47

Bottom 735 6.70 I
Top 363 0.99

400 Middle 365 367 0.53
Bottom 372 1.52

Top 69.2 0.55
66.7 Middle 68.3 69.6 1.86 I

Bottom 71.3 2.40 I
I
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3 Determination of Homogeneity

Target Site of Concentration Mean Deviation
Concentration Sampling by Analysis Concentration from MeanI (mg TNB/kg diet) (mg TNB/kg diet) (mg TNB/kg diet) (%)

Week 10

I Top 836 1.80
800 Middle 874 851 2.68

Bottom 844 0.88

Top 410 1.04
400 Middle 417 415 0.593 Bottom 416 0.45

Top 70.9 4.98
66.7 Middle 67.3 67.6 0.36

Bottom 64.5 4.63

3 Week 11

Top 790 1.75
800 Middle 749 777 3.50

Bottom 790 1.75

Top 382 6.37
400 Middle 412 407 1.07

Bottom 429 5.29

Top 64.3 5.01
66.7 Middle 69.3 67.7 2.47

Bottom 69.4 2.55

* Week 12

Top 803 0.67
800 Middle 827 808 2.32

Bottom 795 1.65

Top 412 2.26
400 Middle 407 403 1.16

Bottom 389 3.42

Top 68.6 1.7766.7 Middle 65.3 67.4 1.57
Bottom 67.3 0.21
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Determination of Homogeneity

Target Site of Concentration Mean Deviation
Concentration Sampling by Analysis Concentration from Mean

(mg TNB/kg diet) (mg TNB/kg diet) (mg TNB/kg diet) (%)

Week 13

Top 802 4.44
800 Middle 872 839 3.90

Bottom 843 0.54

Top 447 5.27
400 Middle 413 425 2.84

Bottom 415 2.43

Top 68.6 1.00
66.7 Middle 64.2 67.9 5.49

Bottom 71.0 4.49

1
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1 Stability Determination

I
Target Observed Percent of

Concentration Concentration (mg TNB/kg diet) Original Conc.
(mg TNB/kg diet) 9-Nov-92 30-Dec-92

800 823 814 98.9

400 427 426 99.8

5 66.7 68.0 62.9 92.5
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Additional animals were needed following the 90 day study because sample size for I
hemaitlogy and clinical chemistries at 45 days was inadequate for proper analysis
(except for methemoglobin). All study methodology was consistent with original study.

Group Dose Groups
Numbe ma TNB/ka diet Sex # of Animals

1 0 F 5
2 800 F 5
3 400 F 5
4 66.67 F 5
5 0 M 5
6 800 M 5
7 400 M 5
8 66.67 M 5

The actual levels of TNB (mg/kg b.w.) consumed per day were: I
GrouQ (females),

1 0 5 0
2 61.6±2.7 6 59.3 +2.95
3 29.5+1.1 7 28.4±1.0
4 5.1±0.2 8 4.9±0.2

Results from these analyses are present in Tables 9, 10, 13 and 14 and Appendices
D and E.
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Weeks 1-7

Target Diet Site of Concentration Mean DeviationConcentration Sampling by Analysis Concentration from Mean(mg TNB/kg diet) (mg TNB/kg diet)(mg TNB/kg diet) (%)

Top 849 4.11
800 Middle 875 816 7.27

Bottom 723 11.38

Top 378 2.24
400 Middle 397 387 2.67

Bottom 385 0.43

Top 61.9 0.97
66.7 Middle 64.8 62.5 3.75

Bottom 60.7 2.78
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Weekly Food and Water Consumption I
Group Means

Diet Food (g/wk) H
Concentration

Group Sex (mg TNB/kg) Week i Wee', 2 Wee! 3 W3ek 4

1 F 0 81.62 ± 1.89 88.16 ± 2.36 86.46 ± 0.91 80.46 ± 1.06

2 F 800 64.10 ± 0.67 71.00 ± 1.54 71.62 ± 1.49 70.60 ± 2.55 3
3 F 400 73.64 ± 0.55 74.96 - 1.75 77.70 ± 1.81 72.18 ± 1.65

4 F 66.67 79.80 ± 1.60 84.82 ± 1.30 82.34 - 1.62 78.04 ± 2.17

5 M 0 110.72 - 3.75 119.20 ± 2.71 115.14 ± 1.17 105.68 ± 1.95

6 M 800 80.30 - 2.90 99.08 ± 5.43 92.64 ± 1.81 92.26 ± 0.99 1
7 M 400 87.64 - 1.73 98.56 t 3.25 100.30 ± 4.60 94.58 ± 3.12

8 M 66.67 105.78 ± 3.23 112.70 ± 1.76 112.78 ± 2.40 102.12 ± 3.12
//

Diet Water (g/wk)
-- Concentration

Group Sex (mg TNB/kg) Week 1 Week 2 Week 3 Week 4

1 F 0 117.28 ± 4.84 118.70 ± 3.68 124.58 ± 2.73 118.56 ± 4.27

2 F 800 i09.44 ± 3.72 122.24 ± 6.60 130.70 ± 6.54 124.14 ± 7.68

3 F 400 117.12 = 2.80 122.50 ± 4.14 131.62 ± 3.68 124.08 ± 5.05

4 F 66.67 118.08_± 10.08 119.16 ± 6.76 125.86_+ 7.35 117.60 ± 8.38

5 M 0 147.02 - 4.86 147.56 ± 2.54 144.40 ± 2.87 136.68 ± 2.08

6 M 800 117,48 ± 4.72 136.04 ± 3.41 136.56 ± 3.64 136.26 + 2.73

7 M 400 119.54 :. 3.03 132.68 ± 5.13 137.66 + 5.84 132.74 ± 4.50

8 M 66.67 135.00 _ 3.79 144.92 ± 5.92 149.36 ± 7.10. 137.02 ± 5.84

Mean ± Standard Error
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Weekly Food and Water Consumption
Group Means

Diet Food (g/wk)
Concentration

Group Sex (mg TNB/kg) Week 5 Week 6 Week 7

1 F 0 87.28 ± 1.41 87.64 ± 0.85 12.66 ± 0..-)

2 F 800 71.90 ± 2.95 72.24 ± 3.07 12.12 ± 0.45

3 F 400 75.88 ± 1.55 76.44 ± 1.42 11.98 ± 0.27

4 F 66.67 80.70 ± 3.39 82.06 ± 3.28 13'.C4 1 0.38

5 M 0 111.84 ± 3.37 115.70 ± 3.01 17.64 ± 0.80

6 M 800 92.28 ± 1.66 97.58 ± 3.77 15.46 ± 1.96

7 M 400 96.02 ± 2.48 £9.08 ± 3.35 15.64 ± 0.62

8 M 66.67 107.24 ± 2.64 110.18 ± 2.03 17.22 ± 0.57

Diet Water (g/wk)
Concentratcon

G:oup Sex (mg TNBAig) Week 5 Week 6 Week 7

1 F 0 124.90 ± 4.07 127.32 ± 4.43 28.30 ± 1.78

2 F 800 131.16 . 8.82 129.10 . 9.29 29.82 ± 4.20

3 F 400 131.30 ± 3.97 126.60 ± 5.75 26.08 ± 1.29

4 F 66.67 124.30 _ 7.02 126.86 ± 8.08 29.20 ± 2.33

5 M 0 143.12 ± 2.69 144.10 2.90 34.20 ± 1.28

6 M 800 137.34 ± 3.91 135.94 ± 4.22 31.46 ± 1.49

7 M 400 136.26 ± 3.44 138.10 ± 4.12 34.62 ± 2.57

8 M 6G.67 145.08 ± 6./0 144.82 ± 5.28 40.58 ± 3.75

Mean ± Standard Error, Werk 7 - Food intake was one day and water intake was two days
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Individual Food and Water Consumption I
Females

Food (g/wk) Water (g/wk) I
Animal

Group Number Week 1 Week 2 Week 3 Week 4 Week 1 Week 2 Week 3 Week 4

151 87.0 89.5 87.3 81.4 130.8 122.8 124.5 114.4

152 78.1 86.2 R5.6 81.7 121.0 129.8 134.3 127.0

153 76.7 82.5 86.3 80.9 101.3 110.0 122.5 124.0

154 82.5 86.1 89.3 82.0 119.5 119.6 124., 123.7

155 83.8 96.5 83.8 76.3 113.8 111.3 117.5 103.7

2 156 64.8 71.4 73.5 68.8 105.3 117.7 121.1 118.0

157 65.4 75.5 75.0 79.5 117.0 137.4 145.2 139.0

158 63.6 71.9 67.8 71.1 119.6 138.3 148.1 145.0

159 61.7 65.9 68.3 69.8 101.0 106.9 118.7 114.2

160 65.0 70.3 73.5 63.8 103.8 110.9 120.4 104.5

3 161 75.6 78.8 84.7 74.4 125.6 132.6 132.4 123.8

162 73.6 70.9 74.2 69.4 116.1 112.2 129.8 118.9

163 72.8 78.7 76.2 72.2 1 i6.6 120.6 i23.0 119.2 I
164 73.8 71.0 77.0 67.9 109.0 115.5 127.9 115.0

165 72.4 75.4 76.4 77.0 117.3 131.6 145.0 143.5

4 166 85.2 85.2 86.9 86.0 129.2 128.3 129.4 131.4

167 80.8 84.7 84.2 77.2 152.3 141.4 149.7 143.7

168 79.6 80.5 81.0 74.6 107.3 107.2 112.9 104.3

169 77.6 88.7 , .2 73.8 104.4 108.2 129.3 104.9

170 75.8 85.0 82.4 78.6 97.2 110.7 108.0 103.7
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I Individual Food and Water Consumption

* Females

I Food (gtwk) Water (g/wk)
Animal

Group Number Week 5 Week 6 Week 7 Week 5 Week 6 Week 7

1 151 89.1 89.2 12.5 127.5 138.6 31.6

152 88.1 87.4 13.0 130.6 134.5 33.0

153 89.0 86.3 12.0 130.0 126.8 26.4

154 88.5 89.9 12.7 127.6 123.5 23.2

. 155 81.7 85.4 13.1 108.8 113.2 27.3

2 156 76.4 74.5 12.3 132.5 125.7 28.6

157 78.3 83.2 13.2 148.6 154.2 36.8

158 66.8 68.7 12.0 146.7 144.4 41.7

159 74.9 68.8 12.6 128.5 119.7 22.6

160 63.1 66.0 10.5 99.5 101.5 19.4

3 161 76.7 79.4 12.9 127.7 131.0 27.8

162 71.8 74.3 11.6 126.0 120.9 22.9

163 74.6 73.3 11.9 128.6 114.7 23.7

164 75.1 74.9 12.2 127.1 119.4 26.1

1 165 81.2 80.3 11.3 147.1 147.0 29.9

1 4 166 92.6 93.3 14.3 140.3 138.4 34.3

167 82.0 84.1 12.3 142.5 153.1 35.4

168 77.7 81.7 12.3 111.0 114.9 24.9

169 72.0 74.9 12.9 112.8 115.7 26.3

170 79.2 76.3 13.4 114.9 112.2 25.1

Note: On week 7, the food intake was one day and the water intake was two days.
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Individual Food and Water Consumption U
Males

Food (g/wk) Water (g'wk) I
Animal

Group Number Week 1 Week 2 Week 3 Week 4 Week I Week 2 Week3 Week4

5 176 117.8 126.9 119.3 105.2 152.8 150.1 144.6 137.2

177 119.2 124.2 112.7 100.3 159.8 154.5 143 ? 134.9

178 98.3 112.9 114.0 102.8 132.8 144.4 137.6 132.9

179 108.9 117.1 113.7 110.6 139.2 139.7 141.7 133.9

180 109.4 114.9 116.0 109.5 150.5 149.1 154.9 144.5 3
6 181 89.4 120.5 96.4 95.7 129.8 145.3 139.6 136.5

182 76.1 92.7 92.3 90.6 106.9 134.8 137.2 137.0

183 72.7 93.3 85.9 91.6 108.5 124.3 124.2 128.0 3
184 79.8 91.9 93.8 90.3 115.0 138.1 135.2 134.7

185 83.5 97.0 94.8 93.1 127.2 137.7 146.6 145.1 1
7 186 81.6 98.7 99.1 87.9 116.5 130.7 137.8 124.9 I

187 88.8 104.6 105.6 100.5 120.5 143.6 145.8 141.5

188 90.7 103.3 111.6 101.9 127.8 142.1 145.1 141.3

189 90.9 99.9 101.2 95.8 123.0 133.1 144.6 136.6

190 86.2 86.3 84.0 86.8 109.9 113.9 115.0 119.4 I
8 191 100.2 • 112.8 110.9 108.5 132.8 142.5 145.3 138.5

192 102.0 116.7 121.1 108.7 136.2 161.4 168.6 153.2

193 112.7 115.4 113.4 103.7 148.8 151.8 158.5 136.6

194 114.5 112.1 112.2 93.7 130.6 125.6 125.7 116.8

195 99.5 106.5 106.3 96.0 126.6 143.3 148.7 140.0
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U Individual Food and Water Consumption

Males

I Food (gtwk) Water (g/wk)
Animal3 Group Number Week 5 Week 6 Week 7 Week 5 Week 6 Week 7

5 176 120.1 119.8 20.1 147.S 150.0 34.6

177 101.7 108.8 16.3 135.6 143.4 36.0

178 107.9 109.2 15.7 138.7 133.3 30.2

179 118.2 124.3 18.7 143.6 147.2 37.5

3 180 111.3 116.4 17.4 150.1 146.6 32.7

6 181 93.2 110.8 22.1 135.4 138.5 37.3

182 88.4 92.3 11.8 125.9 132.1 28.8

183 90.9 88.6 16.9 135.4 124.4 30.1

184 90.7 98.3 15.2 140.0 134.6 30.6

3 185 98.2 97.9 11.3 150.0 150.1 30.5

7 186 97.0 101.8 15.4 141.7 145.0 30.9

187 98.7 104.0 15.6 143.8 143.0 32.6

3 188 100.5 104.0 17.6 134.3 144.2 28.8

189 97.5 99.5 15.9 137.3 135.1 43.0

3 190 86.4 86.1 13.7 124.2 123.2 37.8

8 191 112.3 109.5 16.9 144.2 137.2 32.7

192 113.5 113.9 18.7 161.8 159.1 35.5

193 106.8 110.5 16.3 145.8 146.9 51.2

194 104.6 114.1 18.2 121.3 129.2 35.5

195 99.0 102.9 15.5 152.3 151.7 48.0

Note: On week 7, the food intake was one day and the water intake was two days.
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PROTOCOL 3
90 Day Range Subhron;c Toxicity Evaluaton of

1,3.5-Trinftbenzene (TNB) in F344 Rats 3

This study wil be conducted in agreement with Good Laboratory Practice Standards, Environmental
Protection Agency, Toxic Substances Control Act (TSCA) 40 CFA Pail 792 (Federal Register, Vcl 54, No.
158, August 17, 1989. pp. 34034 - 34050). All aspects of the studies wi be conducted In a-rdance
with writen Standard operating Procedures (SOP) of the performing unt and an raw data and Nerormance
dcumerds wil be maintained in agreement with GLP. An administrativey separate quality assuraly uni
(QAU from PAl) will rrnor the studies to assure adherence to good laboratory practices and the
approved SOPs. My deviation from the protocol or GLP wil be noted in the raw data and refled In the
final report.

Testing Faelity Prime Contractor (Sponsor)
A.W. Breidenbach EnMronmental Research Center U.S. Army BiomedecaJ Research ard
U.S. Ernvronmental Protec¶~n Agency Development Laboratory, Forl Detri
Cirncnruat, OH 4.52S FredericK, Maryland 21701.5010

Prncipe Irvesligatr Date 'G. Re , Ph.D., Sponsor Date
TV. Reddy, Ph.D.

Project Manage•r DAIS
G.R. Oson, DVM, Ph.D.
pathology Associales, Inc. I

Date
W.F'. ,,/

Pathology Associall, Inc.
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ITLE:- 90 Day Subchronic Toxicity Evaluation of 1,3,5-Trinitrobenzene
(TNB), 1,3-Dinitrobenzene (DNB) and N-Methyl-X-2,4,6-
Tetranitroaniline (Tetryl) in F344 Rats.

I BACKGROUNO:

I Nitroaromatics, such as 1,3-dinitrobenzene (DNB), 1,3,5-trinitrobenzene (TNB),
and N-methyl-N,2,4,6-tetranitroaniline (tetryl), have been detected as
environmental contaminants of groundwater and soil near production sites and in
some instances at military te;t grounds. The wastewaters discharged from
trinitrotoluene (TNT) manufacturing processes contain a variety of aromatic
compounds, including DNB and TNB. TNB is formed during the nitration step of TNT
synthesis as a result of oxidation of methyl groups. Although the complete
mechanism of TN3 formation during TNT photolysis is unknown, Burlinson (1980)
suggested that it is produced by decarboxylation of 2,4,6-trinitrobenzaldehyde,
a major TNT photoproduct. It is also found in aquatic systems and surface soils

I as by-products of photolysis of TNT. DNB and TNB are not easily biodegradable,
persist in the environment, eventually leach out and contaminate groundwater near
waste disposal sites. Tetryl is an explosive that has been in use, largely for
military purposes, since 1906. Wastewaters and soil at the original production
sites and other plants devoted to munitions assembly, contain large quantities
of tetryl. A recent estimate of tetryl in wastewaters generated from the
production of tetryl at the Joliet Army Am.,,unition Plant was about 36 lb/per day
of each production line.

Toxicity data on these compounds are limited. The oral LSO of ONB, TNB and
tetryl were 59 mg/kg, 284 mg/kg and greater than 5 g/kg, respectively, in rats
for combined sexes. TNB and tetryl were not toxic at 2 g/kg when applied to
rabbit skin for 24 hours. However, the dermal LOSO of DNB was 1.99 g/kg for
combined sexes of rabbits. None of these compounds produced skin irritation
potentials, but positive (DN3) and severe (TNB, tetryl) eye irritation potentials
in rabbits. The sensitization tests showed that DNB and tetryl are not skin
sensitizers while TNB caused mild allergic reaction in guinea pigs. Some of the
toxicological and behavioral effects of DNB are: formation of methemoglobin,
testicular degeneration an(' reproductive failure, and weight loss and anemia in
hamsters, rats and mice. Neurological and hematological disorders have also been

* reported in dogs. ONS is rather toxic to humans; the estimated lethal dose range
is 5-50 mg/kg. It is readily absorbed through the skin. Fetal doses (amount and
route of administration are not given) of tetryl produced toxic degeneration
(necrosis) in the kidney- of dogs and rabbits and liver necrosis in dogs (not in
rabbits). Tetryl was observed to be a powerful skin sensitizer in amnunition
plant workers. Hardy and Maloof (1950) reported effects from accidental exposure
of 11 people to tetryl: 2 died, 1 was disabled and 8 did not detect permanent

I disability. They also reported irreversible liver dzmage, dermatitis, and upper
respiratory irritation following tetryl exposure. The effects of tetryl exposure
include gastrointestinal. symptoms and epidermal, respiratory, nervous system,
hemztopoletic and circulatory injury. Atmospheric concentration of 1.5 Mg/m3 or
below did not produce systemic poisoning in persons working with tetryl. 0MB,TUB, and tetryl have been shown to be genotoxic in Salmonella mutagenesis assay.

TNB has been shown to form adducts of blood proteins and tissue ONA in rats.

1
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PROTOCOL (Phase - 1)
___ I

1. Study. 90 day subchronlc toxicity evaluation with 1,3,5-
trinitrobenzene (TNB) in F344 male and female
rats.

2. Purpose. To evaluate subchronic toxicity of TNB when
administered in the diet for 90 days. This route
was chosen because of the poor solubility of TNB.

3. Study Location. A.W. Breidenbach Environmental Research Center
U.S. Environmental Protection Agency 3
Cincinnati, OH 45268

4. Sponsor and Address. U.S. Army Biomedical Research and Development
Laboratory, Fort DetrickFrederick, Maryland 21701-5010

5. Principle Investicator. T.Y. Reddy, Ph.D., Research Chemist m
Environmental Monitoring Systems Laboratory
U.S. Environmental Protection Agency
Cincinnati, Ohio 45268

6. Co-Principle Investiaator. F. Bernard Daniel, Ph.D.
Environmental Monitoring Systems Laboratory
U.S. Environmental Protection Agency
Cincinnati, Ohio 45268

7. Study Coordinator. Barry Wiechman, MS., Pathology Associates (PAl) m

8. Proiect Manager. G. R. Olson, DVM, Ph.D., Pathology Associates (PAl)

9. Regulatory Compliance. This study is carried out according to U.S. EPA
Health Effects testing guidelines (40 CFR 798) in
compliance with GLP (40 CFR 792). 3

10. Ouality Assurance. The protocol in life phase and final report will
be audited by the Quality Assurance Office in
accordance with SOP's at Pathology Associates, I
West Chester, Ohio 45069.

11. Test Material. 1,3,5-Trinitrobenzene (TNB) Powder (CAS 199-?5-4)
is supplied by U.S. Army Biomedical research and
Development Laboratory, Ft. Detrick, Frederick,
?Aryland 21702.

12. Experimental Deslin.

2
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I
A. Selection of Dose: Toxikon Corporation, Woburn, MA 01801 has conducted

acute toxicity studies on TNB. They administered TNB in corn oil to rats
at a single oral (Bolus) dose and observed the clinical signs for 14 days,
following dosing. Based on the results they have established 298 mg/kg
BW, and 275 mg/kg BW, as the LSO dose for male and female rats,
respectively. For combined sexes the reported LSO dose was 284 mg/kg
body weight. Based on the above report, we calculated the following 5
concentrations tested in rats for the 14 day range finding study (120,
80, 40, 20, 5 mg/kg BW). Selection of doses for the 90 day subchronic
toxicity study was determined from the 14 day range finding experiment and
are as follows. The doses selected are 60, 30 and 5 mg/kg BW. Control
rats are fed only powdered chow diet.

I B. Preparation of the Diet: Certified powdered Purina laboratory chow will
be purchased from Purina labs and stored at 4C until use. There were no
known contaminants in the certified diet that could affect the outcome of
the study. TNB diets are prepared once a week. Just before the diet
preparation, TNB is removed from the explosion proof storage shelves,
weighed for the desired concentration in the carcinogen room and mixed in
the hood with appropriate powdered diet. The three desired doses for the

I 90 day study were selected from the 14 day range finding study.

C. Animals: 50 male F344 rats weighing 150-160 gm. 50 female F344 rats
weighing 120-130 gm will be purchased from Charles River Laboratories and
held for 1 week quarantine. After evaluation of the serological data and
soon after release from quarantine, 5 rats from each sex are sacrificed
and used for quality controls or base line control animals to ensure the

animals are healthy and within normal limits for all measurements at the
time of arrival and after quarantine. The animals will be individually
identified with electronic implants. Male and female rats, after
quarantine, are also housed individually in clear polycarbonate shoe boxes
with aspen bedding (San I Chips supplied by P.J. Murphy, Forest Products
Corporation, NJ). Shoe boxes and bedding are changed along with food and
water (2 times a week). Food and water will be given ad libitum. Water
is provided with 16 ounce bottles and stoppers and sipper tubes. At all
times the animal rooms are maintained on a 12 hour light/dark cycle at 22-
239C with relative humidity range 40-60%.

D. Randomization: Using computer-generated random numbers with assignment to
groups. At the time of randomization, the weight variation of the animals
of each sex used shcluld not exceed ± 2 S.D. of the mean weight, and the
mean body weights for each group of each sex will not be statistically
different.

E. Justification: Rats historically have been used in safety evaluation
studies and are recommended by appropriate regulatory agencies.

F. Analysis of the Diet: The purity of TNB was determined by XPLC and found
to be more than 991.. The homogeneity and stability of TNB in the diet
will be determined by analyzing the TNB content (by HPLC) in the diet,
soon after each weekly diet preparation.

3I
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G. Observation of Animals:

(1) Clinical
Observations: Twice daily - mortality and morbidity check.

Once daily - cageside observation for obvious
indications of a toxic effect; these effects will
be recorded as they are observed.

Data for mortality and morbidity checks and I
cageside observations will be recorded on the
same form. Because these are cageside animal
checks, the observations will not be as specific
as, and may not necessarily duplicate, those

observations recorded on body weight days when
thorough physical examinations are conducted.

(2) Physical
Examinations: At each weighing interval. These observations

will include, but not be limited to, changes in:
skin and fur; eyes and mucous membranes;
respiratory, circulatory, autonomic and central
nervous systems; some motor activity and I
behavior.

(3) Body Weight: Prior to treatment and weekly, thereafter. 3
(4) Food Consumption: Weekly - twice.

(S) Water Consumption: Weekly - twice. I
(6) Ophthalmoscopic

Examination: Prior to the treatment and at termination by a
board certified veterinarian.

H. Clinical Patholocy: 3
(1) Frequency At 45 days (blood drawn only from 5 rats/group)

and at termination.

(2) Number of Animals All animals (samples per SOP following
pentobarbital anesthetic).

4
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(1) Hematology

leukocyte count
heinz bodies
erythrocyte count
hemoglobin
methemoglobin
reticulocyte count
hematocrit
platelet count
differential leukocyte count

(2) Blood Chemistry

glucose
sodium
potassium
total protein
albumin
calcium
total bilirubin
urea nitrogen
creatinine
aspartate aminotransferase
alanine aminotransferase
alkaline phosphatase

J. Termination:

(1) Unscheduled Sacrifices and Deaths

Necropsies, by trained personnel using procedures approved by board-
certified pathologists, will be conducted on all moribund animals
and on all animals that die.

(2) Sacrifice

After 90 days of treatment, all surviving animals will be weighed
and then fasted for 12 hrs. The following morning all rats will be
anesthetized with sodium pentobarbital, and exsanguinated.
Necropsies will be conducted on each animal by trained personnel
using procedures approved by board-certified pathologists. Animals
will be sacrificed In random order to eliminate bias.

A pathologist will be readily available for consultation (further
participatiqn by a pathologist is available).
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K. Postmortem Procedures:

(1) Gross Necropsy

The necropsy will include examination of
The external surface
All orifices
Cranial cavity
Carcass
External surface of the brain (at necropsy); cut surfaces of the
brain
The thoracic, abdominal and pelvic cavities and their viscera
The cervical tissues and organs

(2) Organ Weights

For each terminally sacrificed animal, the following organs (when
present) will be weighed following careful dissection and trimming
to remove fat and other contiguous tissue in a uniform manner:

brain lungs
liver thymus
spleen testes with epididymides/ovaries
kidneys heart
adrenals

(3) Tissue Preservation

The following tissues (when present) from each animal will be i
preserved in 10% neutral buffered formalin:

skin ileum
mandibular and colon

mesenteric lymph nodes cecum
mammary glands rectum
thigh muscle liver
sciatic nerve pancreas
sternum with marrow spleen
femur with marrow kidneys
larynx adrenals
thymus urinary bladder
trachea seminal vesicles
lungs and bronchi prostate
heart and aorta testes, including epididymis
thyroid ovaries
parathyroids uterus
esophagus nasal cavity and nasal turbinates
stomach brain
duodenum pituitary
jejunum preputial or clitoral glands
tongue Zymbal's gland
salivary gland thoracic spinal cord

6
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1 . Histopathology:

1. Following necropsy, a list of all gross lesion; recortit: vill be
submitted to the project officer at U.S. Army Biomedicl Pesearch
and Development Laboratory for his evaluation and for ani a" " wonal
histopathology than those described below.

Histopathological evaluations are to be done on F following
tissues from all male and 5 female rats that are maint- ,,ed on high
dose and all rats from control diet and animals thit de during the
study. The tissues examined under light microscope are as follows:

cerebrum pancreas
cerebellum cecum
trachea colon
thyroid rectum
parathyroid stomach
esophagus skeletal muscle
salivary gland sciatic nerve
harderian gland tongue
skin heart
mammary gland
aorta nasal region
lung sternum
thymus femur
spleen vertebrae'
mesenteric lymph node spinal cord
liver adrenals
kidney pituitary
urinary bladder eye(s)
duodenum jejunum
auditory sebaceous gland
ileum

MALE FEMALE

accessory sex glands uterus
epididymis ovaries
testes

An average of 12 slides will be prepared for each rat covering all
the tissues shown above (3 or 4 tissues are fixed on each slide).
A total of 240 slides from 20 rats (5 male and 5 female from high
dose group and 5 rats each from control group) from the 90 day study
(high dose to be determined from 14 day study) will be examined.
Based on the results from high dose group tissues from other doses,
groups will-be examined as needed. Following completion of each
study all wet tissues, paraffin blocks and slides will be stored in
PAl archives.

7
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M. Final Reoort:

Four months after the termination of the in-life phase of the study, a
final report which includes the following information (as appropriate)
will be prepared and submitted to the Sponsor:

(1) Experimental Design and Methods

(2) Results

mortality organ weights and organ/body
clinical observations weight ratios I
body weights gross pathology
food and liquid consumption histopathology
clinical pathology tests

Statistical Evaluation:

Stat view computer software will be used for statistical analysis in 14- I
day and 90-day study for statistical analysis.

Dunnet's t-test will be used for comparing treatment group.

Kruskal-Wallis rank sums will be used to examine the differences among the
treatment groups and Wilcoxon rank sum test was used to analyze pairwise
differences between the control and each dose group.

I
I

I

I
I
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Amendmfent 1
.. or

United States Army Study 92-003
90 DAY SUBCHRONIC TOXiCiTY EVALUATION OF 1,3,5-TRINiTROSENZENE (TNB) IN

FISCHER (F344) RATS

For
United States Army

Biomedical Research and Development Laboratory
Fort Detrick

Frederick, MD 21701-5010

The purpose of Amendment 1 is: 1) provide study start and completion dates and 2) to include an
additional study to collect blood samples for hemotology analysis for methemoglobin.

1. Page 8, Add the following: N. Study Schedule

Study Start Date: October 29, 1992
Necropsy Date: January 27. 1993
Study Completion Date: June 30, 1993

Reason: These dates were not included in the protocol originally.

2. Page 5, 1. (1) - Add the following paragraph: An additional study will be conducted at the same dosage
levels (under as similar conditions of the original 90-Day study as possible) for 45 days to collect blood
samples for hematological and clinical chemistry analysis with the exception of methemoglobin. The3 analysis will be performed by PAl, Arkansas personnel.

Reason: The samples from the original study could not be properly analyzed because of inadequate
sample size.

U Amendment 1 Approval

U.S. Army Medical Research and AW Breidenbach Environmental Research Ctr
Development Laboratory US Environmental Protection Agency
Fort Detrick Cincinnati, Ohio 45268
Frederick, Maryland 21701-5010

G. Reddy, Ph.D., Sponsor Date T.V. Reddy, Ph.D., PI Date

WI-.Fox, MA, OA Date
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Deviations frcm GLP's and Protocol

1. The 45 day hematology and clinical chemistry data from additional animals was
required since the blood samples from the original animals lacked adequate 3
sample size.

2. The diet concentrations were adjusted after the first week of the study from 600, 300and 50 mg/kg to 800, 400 and 66.67 mg/kg. This was necessary in order to better
achieve the target doses.

3. Clinical observations were performed twice daily but recorded once daily. I
I
I
I

Tirumuru V. Reddy, Ph.D.

II
I
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